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^ (54) TAP^tt(DfflSlCj:y MHC class I IZ J: £*3feX tf I ^O^^m^ Z>?5& 

0C (57) Abstract: A method of strengthening the presentation of a foreign epitope by MHC class I by inhibiting TAP activity. A mam- 
^ malian cell-infecting viral vector encoding both of a TAP inhibitor and epitope-binding 0 2m is constructed and transferred into 
^ mammalian cells. Thus, endogenous MHC class I/peptide complexes are decreased by the TAP inhibitor and MHC class Vpeptide 
^5 complexes containing epitope-binding /? 2m expressed from the vector are successfully presented on the cell surface at a high fre- 
^ quency. This method is useful in the vaccine therapy for infection and cancer. 

O (57) *§£W\Z % TAP^tt^Kg-rSCtfCcfcy MHC class I iZ & £H3fc X tf h — Z? 0)^.7* £?3&fC 

v; ii-r<5o TAPiase^xe b—zrta<s 02m&mzzi-\:Trzmm.ntomj&&sk&o>()i'**?z-zm&L. m 

Q ?Ll!iiafflflarc3IAL/co TAPRBSH^-fCcfc y B 14 (DMHC class K1S^{*£«4>£1*\ — frb&WLZ 

^ tfcxe h-^S^)52m$$t;MHCclassy^^ hMS&f*£K3ISfcaB8ag® |C|f5j* * t!r£ Z t iZrfcV) L fco * 
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TAPm&<DmmK£v mhc class i k x t° zf(om^m^-r 
*&mn. tApmfe<Dm.wiz£V) mhc class i ia5^xt°b- ^©n^* 

MHC (major histocompatibility complex) class I^-^fijil^ (heavy chain'. 
HC) £ |S2?^ci^C3^ > i; (^-microglobulin; j3 2m) 

— X*$>V), #m^fo&fekMs}£<DMl&&*<DM]fom&m±\^W^o MHC class I5> 

FWt5ii:^-C'#, -^OMHC class Kl*^#iNMI&te$feBE0>^ 
^X^^>mmmW&.Tmm (CTD ±<D T cell receptor (TCR) fc: «fc o TWJfc £ *b 
5 MHC class I^^fcl «fcoTil^£*L<5^ B ^ Ktt ratf ^ ( epi t 

ope; ^jmst^s) j tm-tn^o 

•S^^T"^ KHPf^fi TAP (transporter associated with antigen processing) h. 

^rr-CMHC class lMMk$5&T* j3 2mt t fcfc^gftMHC class I/^f- H*#flc«r 
MffrTZo 02-*?viJfv7>V Is&^iZMHC class IO&fl^agO^JgteOflfcfi?: £ 

Ma • • #?> ^ « mm, %Wm5£e*t, 117-118^— s?) 

. ^^K&^UTV^ftV^COMHC class I^{i37°C<Dl0*^-t?«^{C^ 
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MHC class I^^i-^oXtt^^nS^^K-efeS^fh— ^"fi. fc^fetJ^J- 

— MHC class lj^f-t^f- Yt<0^tm< „ K<E>#.£rI7 
JHttSr»<fct>i"MHC class lft=f- 1 <D^*ntibZ>T ^ ZiltSrfirofeAI©^ 

f: Tc—JjX* /3 2mf^ £ -5 MHC class I^HPiKD^^ K©2c^t£<Dii;&n £ V ^ 5 

ifi^ % xt° ] rf-^'^'f' K£rMHC class I :j8j;tma^&5V^/3 2mli:lft-&£ 

■frfcMHC class 1/^^ KlS^#W3§^> s f£^k*VCV>& (Uger, R. A. and Bar 

ber, B. H. , 1998, J. Immunol. 160: 1598-1605; White, J. et al. , 1999, J. 

i 

Immunol. 162: 2671-2676; Kang, X. et al. , 1997, Cancer Res. 57: 202-205; 
Uger, R. A. et al. , J. Immunol. 1999, 162: 6024-6028; ^H^ff^5, 869, 270 
-*§-) „ ^thh<D%kX^ 02m<DH$zmzy — Sr^UT^i tT h-^-<^ K@H 
Pl&M-£-£'&Z>Z.t (3i t° ^%g<&02ml epi tope-1 inked- $ 2m) ("e/ 3 2m" £ 
^^IEi"5) lcj;oT, #(CMHC class I5H^ <Dt&&-tKDm^3c\f ^fciBBU 

h<D MHC class I^HPfcoV^ffiV* tj^lt^S MHC class 1/^:7°^ 
^^^<^KSr^V>fc3#^J:S^^lf hP7*- V^lCTMHC class I 
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/^"ff- K^#:<l^f^UTV^S 0 -£tUC*t ?*OMHC class I^|COV^ 

X/^xluVJ/I-X^??— 2r/BV\ m*»S5l€<DMHC class 
^Wf^S^Mt^^tVCV^ (White, J. et al. , 1999, J. Immunol. 162: 2671-26 
76) „ rO^-CfiMHC class l£& ai fc° h— £ 2m^^M^^-^^ ^ u 
$<4/l'X&mi&$k&1tZ>ZtK£^X, ZKDMti&ftXmC class I/^^KH-fr 

#:^e>ns. '<*~oim^;*^*— ttBauwa (^J^f^sf9*0jia) t?*** 

^•n*— * — ©TJft-C^JlQte^tr^Sai-SV^^A (#^6-502990) 

fc** "*^ft*©IWiai4r*U^*f-*ifcttHJi-C*>«. S/t, Punnonen fiDNAi^ 

Bfc#£-£:fcMHC class I m^fc«/3 2m^^:oV^T«|a^$ttTV^/j^V^ (Punnonen, 
J. ftfe. Genetic Vaccine Vector Engineerings 5^H^#fFi±}K||20010006950-§-) 

o 

&&mtz. TApm&vmMfczy mc class i ^^s^^ifb— ^<om^ 
mm-&jm*m#rt& zl t &mmt-tz> 0 

^/3 2mSrBt?L«J^m-ei§3S$ii:-C, ^ft^lfflJ&Kl&V^TMHC class l/^zf 
»MHC class I^TFdS^PfcUT*5t) % -^tL-eft^MHC class I^f*»F^(-# 

MHC class I^?-©fW-&fi-€:©^iSTbTU*5o 

*»M#fer4^ B #}CD^ fc° b — ^grfi^ bfcMHC class WO«lt*H»5i 
&^fNgte£oT^ftT«^£#;tfCo MHC class V J <"f s f' K 
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&&{£&m\<^m?fMm&}CrL(DM&(DMm;lZ.&^X, "MHC class i/*<zf^Y • 
fh7^D s/^IS-cHfc (^ b 9"V— ) * [MHC class I/peptide tetrameric compl 
ex (tetramer)] ^8^3;frSc;oS|ii§3§£;ft,-C^£ (Altman J. D. et al. , Science 
274: 94-96 (1996)) „ ifrteMHC class l/^zff- KH^Srbiotin-avidinO^ 

£bM#^41>IftV^£;mig£*iTV^ (Wilson, J. D. K. et al. , J. Exp. 
Med. 188: 785-790 (1998); Kuroda, M. J. et al. , J. Exp. Med. 187: 1373-13 
81 (1998) )„ *5SK#6>tts -hlB^LfcMHC class K^-^ffcOflPflffc 
*3V^T«, S£J3^&*LTV\M£*#<&MHC class iWf K«^(rT?H: l:l<DM 
HC class 1/^^^ K^^#:tTCR«73^^^S||V^^feFACSi^:<tS^S*f^"«rtg-e 
fcofctfS, -^rtt^^ h7^-tt§Ct, O^t^lS^OMHC class l/^Zff- Kfll 

g^©xt°b- ^Srtt^LTV^MHC class K^^fl^ifi 

lass i/-^F K«-^Jitz:piuaitr h-^ii5^ii^$^r5^ tas-rNrtu*. 

%x_fc 0 i Jit -C t tli^ffi^f ^It 5 w i: t i o T, m^&tiX 

1^5MHC class Ktt^Jb©^^ KSrtttf* gfeV^Lfctlu^-© 

Langlade-Demoyen, P. et al. , 1994, Int. Immunol. 6: 1759-1766) 0 
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v) , fro±m<n «£ 5 fc^^^ K©S£j£ttW:<Ev $M»&*'^>JEM 

^mm^um^. v2m\z.m&^&#)<D*.\? h—^<D^mmm^^:x 

0b3%7LtLo l£T> TAPPl^H^Ft Lt» fe^Sf Ifi^/V^Il!?^^ (HSV-1 
) |£3fc<DICP47 (Hill, A. et al. , 1995, Nature 375: 411-415; Fruh, K. et al 
., 1995, Nature 375: 415-418) SdiLXJ-M MM b^^fa^^/V^. (CMV) OUS6 

(Ahn, K. et al. , 1997, Immunity 6: 613-621; Hengel, H. et al. , 1997, Imm 
unity 6: 623-632) ^m^ir^m^^^^-f A** (SeV) — 
Ufc 0 ;©^^-?r, fc hCD4^ftTy H9, *5±miT-2^2gAU 

— h y— ^J;9»^®_b<DMHC class V^f- Y^M&Vf%:W&r Ufc G 

^fla<©if^S!SeVSrlSlfe$*fcJBBta-C»*yHC class Kfc-frtt f 

^/^jc^^ae-fbwcttttjs^^ofc^^ TAPiaw^p us6 ^mm-tzsev^? # 
—&m&£n:tc.imfax*tes mmtmcmc class i/^^^vm^w^^^wp 

U iffft (de novo) (DMHC class l/^f- TO'^©»3l#artM£;h/rV , '5 £: 
ICP47^fc«US6?r^m-f-SSeV-<^^-^_h|B«M^ % ^bKlfiWOs 
JS^ffiJbfclfc t h btm-r SMC class KMM<fc9^l^>$ 

OMHC class 1/^^ K*-&flc«)?l5***aSrW**:. -fcOfci&Ki^fWkW: 

% TAPia*^ (use) t^yfh— ^m&p2n l &&mm.-fz>'<??—*Mm^ti 0 
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Kxv)^mmmwmM(D^f-h^m^'r^mc class i/^rvm&it&to 

>> £i2% S #}<Dft3fc^ t° h Lfc 0 2m*r£tfMHC class KH^ 

^KSrJSoMHC class I/^-Zff- \m&fc<Dm&t£ftm>l teM1>X7APmMft*&m 

«t 9 . S ffttD^ fc° h—T'lfe&B 2m£r^frMHC class l/^f- K^ffc 

Ji^lf-^i-J: 5 t° 7°^^Ufc £ 2m*fcf*MHC class lMiK£:3§gl.-r 
?L»$&M«!H4<D ^ ^-^r«{^A U TAPPfi^#J#£TT*3£5l£ 

^rS^^{-J;9, ^Ait^^fe^m^tbS^t 0 ^"^tfMHC class I/^^ 

Hj6£^J^i-J; 5 fcl, ^-a-j32m (HIV-1 Nef^^^^^^f h — 

^a^-a-L-CV^ J3 2ro) ^MHC class (HLA-A*2402) £ Wc^Bflft 

HIV-1 Nef^>-^^^^^ait 0 h— K^^^^#U/c^i:iWI 

2m^mi-SSeV-<^^— ^A^^^HURbfc^t 0 7 P ^/32mfi. ^fc° h — 

7 e ^/3 2m^«j«^^^^p-r-5 r^iuiot, m&jMmzitiir&ffim 

tti!), £ bl^^XBft<n^¥ h—^&m^&^Z^ ttf»imkteZ> 0 tap 

PttM6W<a#&TT*B#J£>MHC class 1/^^ b*M&ft&mfc\Hxm£i£T£ft< 

-rs^^-toT. h—7&Wi^£ j &z>j7fe*m&^tz 0 tappr 
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ti©^Tt'xt s ^JBi-a^WcMHC class I mm-§itz.te02m$:&m.irZ> 

i-fc*>fc:*3&BHH\ TAPMtt&B&W-TS 9 MHC class I H<t?.^*i 

(1) MHC class HJlJ;S^*3itrh— ^"©fll^SriiSSli-S^&'CfeoT, 
(b) rct°b— ^Sfe^^^rfcMHC class I fil^fctt^tf 

(2) B^a.aSrffpXmSrSb^tfs (1) tc|B«©^r«fes 

(3) jftBia©TAP^4S:ia*i-5xsis, TAPia^tt^^-rsMe«^«^ 

-CfcS, (1) ^fcfi (2) jcflB«E©^Sfe^ 

(4) TAPia#?sH4S:w-r5se«* s us6*^:w:icp47t?fes % o) \z.ism<o^m 

(5) i&m^WiwnmzLmw^i&tev^ fr*^? ?~ -c*>s, (3) ^ 

(6) ^^^ty^ ^-f;^^^-tfc5, (5) MfE^O^&U 

(7) (i) TAP*^©355i;m*£*bT^5j&N TAPRaWflSr^tPdN ^/c^TA 

pia«si«r=i— K-rsit^^mwig^^b, old h-^^m^^ 

iirfcMHC class I m#U^U< te^f h — ^Srft^**^: U 2mSr=i— K^SatlS^ 

(8) (i) TAPiaWJ*/S:»4Kia«!lSr*m'BriB>&^<^^— , as^u 5 (") 
•7*M&iS*£tzmC class I fi^U<{i^t°h— ^°^B*^$-frfcj3 2m, * 
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fcte^tf h— ^trM^^^cMHC class I S^^U< h£^k° b-y^^-ffc 

(9) TIB (i) *5£TJ* (ii) <OM*Sr»m^^^^— ; 

(i) TAPffiWJ, *5£tf 

(ii) ^fc° b—^&gfc^&^fcMHC class I mgtSSfcri^tf h — -f&W&Zlt 
fcj3 2nu {cH-f-So 

*»Wtts TAPigteSrlfi*-*-* tfc£ 9 MHC class I fc£.Z>#\-&^K 0 y 

(Dte^&m&t *o *mw<vj>m-z, M&ma-t, (a) m&m 
Apm^mm-r^jm, *5«fct* (b) b—zf&M-&&"&tzmc class i fiiK 

5„ Ig (a) &£T$ (b) cOjlHfflcmiRS«^<^ JilB^ifeJJltt. (a) &1tti 

(b) <z) ^ b Sr^fe h % i£.tc.mmz.ft'2tc.m&^'£nz>o tap tit. 

> ATPJfe^-fe 5> h ^ V —fcm-t%ft^-X\ TAP-1*5 J;tFTAP-2(D 2W&ft&>Z> 

t: hTAP-ljt-lK^-te:, #!I;U£Accession NM_000593 (@B?U#-*§-:47) (protein ID 
NP_000584 (SB^lJ^-^S)) 3r#fig<D^£ (Garbi, N. et al. , Eur. J. Immunol. 
33, 264-273 (2003) ; Heintke, S. et al. , FEBS Lett. 533, 42-46 (2003) ; Ozba 
s-Gerceker, F. et al. , Turk J Pediatr 44, 91-97 (2002) ; Seliger, B. et al. , 

Int. J. Oncol. 20, 349-353 (2002) ; Saveanu, L. and Van Endert, P. M. , Adv. 
Exp. Med. Biol. 495, 79-82 (2001); Chen, H. L. et al. , Nat. Genet. 13, 210- 
213 (1996); Beck, S. et al. , J. Mol. Biol. 255, 1-13 (1996); Jackson, D. G. 
and Capra, J. D. , Proc. Natl. Acad. Sci. U.S.A. 90, 11079-11083 (1993); Gly 
nne, R. et al. , Eur. J. Immunol. 23, 860-866 (1993); Beck, S. et al. , J. Mo 
1. Biol. 228, 433-441 (1992) ; Bodmer, J. G. et al. , Tissue Antigens 39, 16 
1-173 (1992); Bahram, S. et al. , Proc. Natl. Acad. Sci. U.S.A. 88, 10094-1 
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0098 (1991) ; Spies, T. et al. , Nature 348, 744-747 (1990) ; Trowsdale, J. et 
al. , Nature 348 (6303), 741-744 (1990)) 0 TAP-1}3\ APT1, PSF1, ABC17, AB 
CB2, RING4, *fcttD6S114E3&^t ^PTOtbSo MZ-i*? V MAP-l*^? 

fct, Accession NM_032055 (protein ID NP_1 14444) {CfE^^frTV^ (Rudolph, 
M. G. et al. , J. Mol. Biol. 324, 975-990 (2002) ; Daumke, 0. and Knittler, M. 
R. , Eur. J. Biochem. 268, 4776-4786 (2001) ; Deverson, E. V. et al. , Nature 
348, 738-741 (1990)) 0 ^^TAP-ljt^^fi, Accession NM_01 3683 (protein 
ID NP_03871l) ICfBft^tLTV^S (Garbi.N. et al. , Eur. J. Immunol. 33, 26 
4-273 (2003) ; Ruedl, C. et al. , Eur. J. Immunol. 32, 818-825 (2002) ; Neveu 
,R. et al. , Mol. Immunol. 38, 661-667 (2002); Marusina.K. et al. , J. Immu 
nol. 158, 5251-5256 (1997) ; Van Kaer, L. et al. , Cell 71, 1205-1214 (1992) 
; Hanson, I. M. and Trowsdale, J. , Immunogenetics 34, 5-11 (1991) ; Cho, S. et 
al. , Proc. Natl. Acad. Sci. U.S.A. 88, 5197-5201 (1991); Monaco, J. J. et 
al., Science 250 (4988), 1723-1726 (1990)) „ 

t hTAP-23frfK^4i % #!l;tk£Accession NM_000544 (BB?!1##:49) (protein ID 
NP_000535 (@S?lJ#-5§-:50)) {CfEtc^HTV^ (Garbi.N. et al. , Eur. J. Immun 
ol. 33, 264-273 (2003) ; Heintke, S. et al. , FEES Lett. 533, 42-46 (2003) ; 
Ozbas-Gerceker, F. et al. , Turk J Pediatr 44, 91-97 (2002); Penfornis.A. e 
t al. , Hum. Immunol. 63, 61-70 (2002) ; Saveanu, L. and Van Endert, P. M. , Ad 
v. Exp. Med. Biol. 495, 79-82 (2001) ; Yan, G. et al. , J. Immunol. 162, 85 
2-859 (1999); Cesari,M.M. et al. , Immunogenetics 45, 280-281 (1997); Patt 
anakitsakul, S. et al. , Tissue Antigens 47, 353-355 (1996) ; Beck, S. et al. 
, J. Mol. Biol. 255, 1-13 (1996); Cano, P. and Baxter-Lowe, L. A. , Tissue An 
tigens 45, 139-142 (1995) ; de la Salle, H. et al. , Science 265, 237-241 (1 
994) ; Glynne, R. et al. , Eur. J. Immunol. 23, 860-866 (1993) ; Powis, S. H. e 
t al. , Immunogenetics 37, 373-380 (1993) ; Beck, S. et al. , J. Mol. Biol. 2 
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28, 433-441 (1992) ; Bodmer, J. G. et al. , Tissue Antigens 39, 161-173 (1992 
) ; Powis, S. H. et al. , Proc. Natl. Acad. Sci. U. S. A. 89, 1463-1467 (1992) ; 
Kelly, A. et al. , Nature 355, 641-644 (1992) ; Bahrain, S. et al. , Proc. Nat 
1. Acad. Sci. U.S.A. 88, 10094-10098 (1991); Trowsdale, J. et al. , Nature 
348 (6303), 741-744 (1990)) „ TAP-2te, APT2, PSF2, ABC18, ABCB3, RING11, 
D6S217E&*? t hm^tL&o -v^TAP-lJfr^F-f*. ^Accession NM_01 

1530 (protein ID NP_035660, P36371) (CfB^ § *Vt V ^ (Garbi.N. et al. , Eu 
r. J. Immunol. 33, 264-273 (2003) ; Marusina, K. et al. , J. Immunol. 158, 5 
251-5256 (1997) ; Yang, Y. et al. , J. Biol. Chero. 267, 11669-11672 (1992) ; 
Attaya,M. et al. , Nature 355, 647-649 (1992); Monaco, J. J. et al. , Science 
250, 1723-1726 (1990)) 0 7 y KAP-lJft£Hm % #il ^Accession NM_032056 
(protein ID NP_1 14445) KUBS $ *IX V * 3 (Powis, S. J. et al. , Nature 354, 
528-531 (1991)) 0 ^TAP-lifrfe^m, ^Accession NM_174222 (protein I 

D NP_776647) &£fB<t£;fa-CV^ (Ambagala, A. P. et al. , Immunogenetics 54, 3 
0-38 (2002)) o 

TAP-l3tfc^:fc£mAP-23t^Ha^ #M^^-f-§ 0 ^.tih^m^X* 
f§ W 5-*3 V ^T ^n^tLTAPl-lat^^o J: U?TAP-25»£^- K^t. ti 5 o A##J K 
^PJ(-*3V^-CTAP-lJl^^o < i: mAP^mte^fcte, J tfi^fi±^\z.^ U/ct#?L 
Wl^OTAP-im^M (NP_000584 S NPJL14444, £fcteNP_038711& if) *5 £ T^ni?Lf& 
$3TAP-2^6K (NP_000535 S ^.035660, P36371, NP_114445 N * fc«NP_776647ft 

*?) ts: y^@B^J^-*5v^T68%^^l_h > mt. v < mo%sx±., £ 0 £ u < r±75 

T5:y^ia^J^>^I— ttfi. tfiJjLkfBLASTP^n^A (Altschul, S. F. et al., 
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1990, J. Mol. Biol. 215: 403-410) 3rJB^T&^i-3 C £ &X*% &„ mx.mc 
BI (National Center for Biothchnology Information) <Z)BLAST<D & Z?-^ — 
l£4oV^Low complexity ^r-a-tf 7 >0-^ — f^TOFFfCUT^ r7^-/Vf^7^ 
— f^M^XfeM^'tTO (Altschul, S.F. et al. (1993) Nature Genet. 3:266- 
272; Madden, T. L. et al. (1996) Meth. Enzymol. 266:131-141; Altschul, S.F 
. et al. (1997) Nucleic Acids Res. 25:3389-3402; Zhang, J. & Madden, T. L. 

(1997) Genome Res. 7:649-656) 0 Mz.lt 2 ocDlB^iJ^ittfc&rfT 5 blast2sequen 
ces^ci^^A (Tatiana A et al. (1999) FEMS Microbiol Lett. 174:247-250) 

u:«fct>. 2ia?u©T^-f p^h&ffr&u mn<Dm— vk%ikfe-tz>^t&x%z> 

o ^^V^fc^^y^hmmzM.^, #|;UMfLIM^TAP-lM&St (NP_000584 
. NP_114444, 3;fcteNP_038711&£f) & £T^fLift#iTAP-2M&SC (NP_000535 % N 
P_035660, P36371. NP_1 14445. £fcteNP_776647& if) ©T 5 ^ BftBB#l£:#te*fr 

£fc, ^PJ(c*3V^-CTAP-l*5j;OTAP-23l^^fi, ^n^tUifB^ bfcBt 
?Ltt^JTAP-lit^T- (NM_000593. NM_032055, ^/c}iNM_013683^ if) *5 it^itfL 
ft#JTAP-2itfc^- (NM_000544 N NM_011530 N NM_032056 S £ fcteNM_l 74222 & if) <D 
ISf^- K@a^J^30^^_b. J: «9 L < fi50i&^_h, «t 59 b < filOO 

m3><Dmmz/^ -? y ^ x-rs a^&tti-r 5 ^ ^ ^ £ 9 na^-t-s ^ ^ &x% & 

0 * h V ^xyh/WT'D^^i'a >-<£>#H*Ff3U 5xSSC ( 1 xSSC 
fct 150 mM mt-T h V V ±tf 15 mM ^xy^t h y ^7^^^) , 7%(w/v) 
SDS ( K7"f h y ^A) % 100/ig/ml !£tt1^*jf^DNA, Sx^^vvW ( 

1 X7^^ h^^f40. 2%tK y t^-;H^P y F>\ O. 2%«L?jf T;l^5: >\ 3S£ 
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t£5&C* X 9 ffr* U < te60lC-e^-f Zf V *V a V£t?tV\ ^O^M* ^ JJ 
jfj-V— is 3 ^tm£M&X*2xSSC, 0.1% (w/v) SDS«K £f £ U < ttlxSSC, 0.1% 
(w/v) SDStJ\ «fc 9#f£ L< J3:0.5xSSC, 0.1% (w/v) SDS*K <£ 9 £f£ b < {40. lxS 
SC, 0.1% (w/v) SDS*T% ^MU^dSP>2^FW?5fei#-rS^#T?fcSo 

tap-1 ^ tap-2 t h mmm , /j^^m-hr^^ n *y 

class I^^<J:SfetJ!lii^{«^^<^^o ^JfefCftT^nir^^Sr^tffc 

r-CMHC class I^i^-T^o #^i-*5^TTAPK:{;l\ TAP-1*3 

^■^tLSo ^.tcTAPrnfeVVSMte. TAP-l*5j:W*/ci«TAP-2©?gttOPW^^^ 

^iCRNAgP^^O^^JBl^-C, (RNA interferance ; RNA^B£) f<l «fc t> TAP3H5 

NA*3 .fctfClft^ *B*t#jfcgH?lja> b ft 5 T V^M? ^RNA&^tpP^A£Mft {£>*A 

^S|a ! *$^S^fe*'B'5 (Genes Dev. 2001, 15:188-200; Elbashir, SM et al 
. (2001) Nature 411:494-498) „ RNAi^^r^o2^:^RNA^»^i(c^A^tbS 
DICER^V^tL-Sglfif (RNase IIim&ftffi&^'7 T ^ V — W 3^2*fi!(RN 
Afcg&ttU 2^:^RNA^small interfering RNA (siRNA) £ B^fifLS/h^fcBrJtK: 
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imZfoZo ^Wfc^^TsiRNAte, J: 5 tztmJ&Wxm y^y^fc «fc 9£ 

fc «35^ $ -ftfeRNA^f - t> siRNA t ttiffi* £ 0 {C*5 if 5 RNAi^jmSr^-T 5 RNA 

iZ.fi, r.tl/&OsiRNA*S^*tb5o siRNAfcJ; 9 „ ^ Vlf#te:m^T«to3i£rf-© 
3&S*r*WWi~ 5^taS"Cf#S (Anton P. et al. , Nature Vol. 418 38-39 2002; 
David L. et al. , Nature genetics Vol. 32 107-108, 2002) „ 

fcSaiWate^KlSM-SsiRNAH:, iiS> ^<Om.^(Dm^m^\ (mRNAlE?lJ) iZ. 

WW Zf V ^ XUT2^«r^i-5RNA^feS 0 0* b < W\ 5*^319—3 
0i£^ % <£ U< tt20~25i&£©ffi?!k J; 9 L- < «21~23*»<DgB?!l^fc 

NAi^SrW-rSsiRNA^^^n^r *L«fc«>, RNA^ft $ {*^«JPS 

^6«j3t^<OmRNA<D^^b< tt»a»£^feR©««Hl»JE&i-5* 

«-*«iRNASr, 01 *r*. ^«>DicER"e^w»$*, ZKofmrnm^mm-t* Z\ t h 

*!mX*hZ> 0 ZL<D&mmmz.ti. mi&Jft«r^rt-3RNA#^ (siRNA) *5^^tt5 

mm, m&K§mm<D3-~- ^w^^&^^^rnaeu miAmm&ms^z: 

t&tobtlX^Za ^eJt-^TJBV^siRNAte, i&^-mftV^ 
^^N^^T'fcSo *mmiZ.33\,^XfeMz.l-£, TT (^VtfS2i@) „ UU W7isA> 
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fhX^Xh^\ 1~tj:t>t>. Z.O)*^— /JS;l,-/^MLt^ ^Otttf&ORNA 
6 0 _h|ERNA^|gmU#5-<^^— (*x -^Jx.^2^:^b^SsiRNA(Z>— ^(D^i:^ 

(/v-^^jf^-rs) ^u-cM^nfc— ^RNA^m-rs-<^^ 

— tfeot^ iV\ ZL0><>9 9~- d»&3SmUfeRNAtt, RNAi^bm^ORNA^^^ 
*^UT*««tfir : f>«>»5i**WWi"S. ^ A<Z>ft£ttJhlB0>siRNA£: PI«-C*> 
0Ux.f^l9~29^^ UTJ;V\ ^-<— If— OftSKlf&JIEttftV^ #»J;ik£3 

X^&flffclJ: 9, ^t£fis§H-3w£^-C#£ (Brummelkamp TR et al. (2002) 
Science 296: 550-553; Lee NS et al. (2001) Nature Biotechnology 19: 500-5 
05; Miyagishi M & Taira K (2002) Nature Biotechnology 19: 497-500; Paddis 
on PJ et al. (2002) Proc. Natl. Acad. Sci. USA 99: 1443-1448; Paul CP et 
al. (2002) Nature Biotechnology 19: 505-508; Sui G et al. (2002) Proc Nat 
1 Acad Sci USA 99(8): 5515-5520; Proc Natl Acad Sci USA 99: 14943-14945, 
2002; Paddison, PJ et al. (2002) Genes Dev. 16:948-958) „ <£ <9 Affcfftl-fi 
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III^n^E— * — t£i?$:m-mfcM^Z>Z.b&X~%Z> 0 Mftma^ #I;tfc£U6 Pol I 
Il^a^e— ? — , *5j;t^Hl RNA^a^E— (HI RNAteRNaseP£flfj&i-£— 

o tt«fca»6>* £?;£L< ttAAK?!I«rji,otf\ KAAlOKK 17—20^^ K (00 

^tcncx-fozmmmma-zmtfiisnz,, ^^x\ mtR-tz>mm<DGc^mte, 20 

~80%T?fc5 ^ t *W$i U < , J;«9 0^L<fi3O~7O%, £ 59 0 l£ U < «35~65 

y*—?^—* X-mftMm & query K Ltift, S^ffl#©*^<&*"T?«taj3te 
0£UV\, ^fe@5^iJ«. M#J«^0^6JC=*~KIH?iJ (CDS) F^^b5MtR-r5^ 

b<«3' ^UU^fc^TT^i-^)) {2 N &ii&siRNAt&3 0 *fcAA^< gflM£:#§ 
-rftfc>*H£, CA^<@H^J^Jb|B^IH^(-aiUTt>J:V\ fc5 W3AAl£fcteCA.£* 
^-(DgB^JT'fcoT^J;V\ 1g#:®^$tLfcsiRNA^b^ *3S^RNAiSbm^^i-<5 

RNAi^^r^r-rSRNAfi, ^ll#{c*5V^Tf^6<}5t^<7)^Sia^J^»^3:. M 
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—zfK^ ^%MM(D<mk*7<<<z? = 7y—%:*<7 y — ~ ^LfctK £>5l^teRT-PCR 

5Btt&V\, siRNAi: UT38^RriBJ&fi£igt©3Stti-SRNAfig« (#J?Lkf. 20~30^S 
) a$$ljgJ3LTV\fUf ^\ tot, EST (Expressed Sequence Tag) ^(D«t5^mR 

l^^TO-h, £fcfi255<* U^m_h) fc^ST^ir^SE^J&^M? 
tt^iKtaRNA^OSeSCa*- KBE^IJ (CDS) ©jSgj^Lfcl3* * 0^ U 

^^■^^^-S-^cdo &s (MM) KiSJftUfes^-U =f (*^^n^^-ai— h 
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-r 6 Kite, ryf-fey^ttos^it 0t-u<H:i7iftSEJLb-e;ktK 

U<te20^S^_b, £ 9»^U< te25^Sm_b> J: 0 U < te30i£g£*_h. <t 

— ^y ^y— j*t£i!<o&$ 4 ^if^jffl-e#s 0 ^ti^co^^ 

JRtfctttfi? «Ai©fiftS^Jffi tT, ex vivo^in vivo&J&^fc J: t) 

y ^if-r a, ^^fiy ^if-CA^a— K-rs-<^^— ^j^u-cTAPitfe 

ase PiC-^-^t^SMl RNAOJ:p{^400^^ U^-^-KJ^-b^^^^^t^^feS^, 

— KM (Rossi et al. (1991) Pharraac. Ther. 50: 245-254) J ^»-^T tf 
^M(Hampel et al. (1990) Nucl. Acids Res. 18: 299-304, and U.S. Pat. No. 
5,254,678) £PM*l340:*^ l/^-f Kgt^ffitt VSr^r*" &5 ( 

/J\JMfcfe£t*;M^J% 1990^. 35. 2191) o 

0»J;tfc£. — KMP A<£>gBiJD#f K^^fytt, G13U14C15£V^ 

ia^U^C1503' flflSr-gJ»fi"53^^ -£<£>EH4K:te:U14£A9£ <£>4ftS$tf?£j5fcj&SS3? £ $ 
fr, C15(D^^!9 (31A15^^teU15-T?^-gO»f$tt#SC: t^^$tL-CV^S (Koizumi, 
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M. hM. FEBS Lett, 1988^. 228. 228. ) 0 SW^^SP^t^^^^PfiCifi^ORNA 
EJIJ t ffittttft V A SrKthi-ttfcf. tllftRNA* <£>UC. UU* fcteUA b^O BB^U 

*B«^S®JIS^W*RNA«Wy7ff1^>rAdSf^tiJ-C#S (Koizumi, M. bW. FEB 
S Lett, 1988^, 239, 285.. /hJMi^ ilfcfcSBfc^ ^6»^mi#lif. 1990^. 
35, 2191. \ Koizumi, M. Ib^F, Nucl Acids Res. 1989^. 17, 7059. ) 0 

5 (Buzayari, JM. , Nature, 1986^, 323, 349.) 0 tf^S U ^if 4 £ t> 

. «"W#»W*RNA-eOWP #1?-* A£f£ffi^#5r itfS^tl/TV^ (Kikuchi, Y 
. & Sasaki, N. , Nucl Acids Res, 1991, 19, 6751., 1992 
, 30, 112.) 0 r©± 5 K:, ysj?1f-f AS^fflv^-C«6«)3te : ? : ©<E«4feSr«Pllft^ 

* fcTAP^|4^PJ.#^-5 Kite, TAPit^^^mSr^A Ufc t) . <fc 5 v ^2* — ^ 

fc&W*&l£tl, Z.<D£ 0t£T^^ls*mk&&Tf}) ^if-YA, siRNA, $ 
TAP»^©»m*»#J-r5H J ? : '&^ 1 t>TAPia«!l^**t5o TAPPJ^Ji: t-cit 
, TAPS:ia$i-S}SttSrWi-SI8?)*JKtt*<, *^*®> ^/f Kttft^t), 

js^^A-rs £ «t 9 TAPia«ii«r»a$-«:5 - tf*-c# 5o tapped 

Ifif t Ltii, #l^M^7^-<^e7^/^S5t5<7?ICP47 (Hill, A. et al. , 199 
5, Nature 375:411-415; Fruh, K. et al. , 1995, Nature 375:415-418) *5£Tf 
h^lfv ?^Vl^ftl5fc<Z)US6 (Ahn, K. et al. , 1997, Immunity 6:613-621; 
Hengel, H. et al. , 1997, Immunity 6: 623-632) ttZ&mfbtb&o 
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^ffclftfcte. Human herpesvirus type 1<DICP47{3 N Accession NC_001806 (145 
311..145577<D*iMgQ(ia?IJ#-i§-:51) (protein ID NP_044675 % P03170 (IS?IJ#-§- 
:52)) fCfE^tl/CV^ (Dolan,A. et al. , J. Gen. Virol. 73 (Pt 4), 971-97 
3 (1992); Perry, L. J. and McGeoch, D. J. ; J. Gen. Virol. 69 (Pt 11), 2831-28 
46 (1988) ; McGeoch, D. J. et al. , J. Gen. Virol. 69 (Pt 7) , 1531-1574 (1988 
); McGeoch, D.J. et al. , Nucleic Acids Res. 14 (4), 1727-1745 (1986) ; McGe 
och,D.J. et al., J. Mol. Biol. 181 (1), 1-13 (1985)) „ ^fc. Human herpes 
virus type 2£>ICP47te, Accession NC_001798 (147775. . 148035(^tBlt^) (prot 
ein ID NP_044543) (ClB%$;h/~CVt3 (Barnett, B. C. et al. , J. Gen. Virol. 7 
3 (Pt 8), 2167-2171 (1992); McGeoch, D. J. et al. , J. Gen. Virol. 72 (Pt 12 
), 3057-3075 (1991); Everett, R. D. and Fenwick, M. L. , J. Gen. Virol. 71 (Pt 

6), 1387-1390 (1990); McGeoch, D. J. et al. , J. Gen. Virol. 68 (Pt 1), 1 
9-38 (1987)) o 

1M h^^o^-tVl^USeidOl^-Cte:, 0!|jfcfi£fc bCMV US6f3Accession AY07277 
5 (K#l#-J§-:53) (protein ID AAL67143 (IE?!l#-*§- : 54) % NP_04009l) „ rf-l/s<Z/ 
'J— CUV US6(*Accession NC_003521 (protein ID NP_612779) Kjjk&thX^Z> (D 
avison,A.J. et al. , J. Gen. Virol. 84 (Pt 1), 17-28 (2003)) 0 

ICP47^^-J4TAP#^<7)^? P ^- F^^i t j^i- S^ttio TTAP}C «t 3 
f- b*<DWiT£ : &VB.W'tZ> (Tomazin, R. et al. , 1996, EMB0 J. 15:3256-3266) 0 

US6^?-t±TAPl^.©ATP<©3fe^'Srffi.*b. K^^^rffi-^b 
"CV^S (Hewitt, E. et al. , 2001, EMB0 J. 20:387-396) „ ^;ft,fe<£>l>-f 

(ow&m-z. m£.Mw&mz.mib-r, TAP&i&*^3iaH43:^rt-5i«!K m£Mfr 
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is^ ^^muvtcm^n^m^x-h^ mm&mm) . 

JWfcWfcWu ^PJi^:^3V^-CICP47Me«^oJ:t) ^ us6^fi®^^± N *tveti±& 

^LfcICP47^kfC (NP_044675 % P03170 (IB?IJ#-5§-:52K 3;fc*iNP_044543ft if 
) 43«tmJS6^SR (AAL67143 (@E^J#-*§-:54) » NP_040091, 3cfcteNP_612779;ft if 

o T^ym&nvm— m^, ^mmmKmm.vt^mK^x^-w--rthnx\\ 

Mx.itICP47mBM (NP_044675 N P03170 (IE?lJ#-i-:52) , £fcf3NP_044543fr if) 
£fcf*US6M6« (AAL67143 (@E?iJ#-§-:54k NP_040091. ^fc?*NP_612779^fc if) 

l£fc, ^:|g0^^^V^TICP47MaM43 < t■aqJS6^&®}c:^ N ^tL-^tUilB^U 
fcICP47MSW (NC_001806<D145311. . 145577, ^ fcteNC_001798<7) 147775. . 148035 
ft if) 3;fcf2US6MfiSC (AY072775, ^fe«NC_003521ft if ) <£>m6SC=i^- PWU 
<£>30i£S£A_h, J; «9 0^ U < «50^S^±, <£ 9 U < m00i&S^-L, J: 19 0 
* b < «150ig*^_h, J: 9 b < n = - KgB^IJ^ t . XhV^V^h 

^ b ^ y y-f 3 _h|B Ufcii «9 T*£>3o 

tfS-T?#5J&S, ntfLfb^M^tt^^/^^^^-^^UV^ TAP 

Pfi*^jwm}-, ^(D^t°h— ^^m-a-^-^fcMHc class i m^fc«^fc° b— 

MHC class I m^^fc«)3 2m^^-t-ScD{CH-^ftW^ (#!l;tfc£3Bf M.£A-b, 
U<fi6 N 18 N 24 x ^fctt30^P^±) , Wm&JW&W-tZo Wjt&, xt'b-^ 
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£M-^£-frfcMHC class I figfcfcfctt 0 2m£^£fflIlST-3gm£ J fr ; 5Xg{;i*5V^ 

$iir^XS^*tf^^/c«l?I^ : fTX.«J:V\ #|;U^ SSS^**— SrJBwCTAPlS. 

3i tf h -tTK^S e« £ S:*5im**5»^^Bft*0.a«rfT 5 l o 

«r*#:^tc#(fttfi > (i) TAPPJ.^S®, fcitK^t 0 ^^M-B-^-^^MHC c 

lass i a^^fcf4j3 2m«rf«-e^m$-frsxm^^. (ii) m%&mz.mnm& 

-5^^^-B"5o Bfc&SWU WiWI: 4°C<£> peptide stripping buffer (0.13 
M citric acid (pH3) , 66mM Na 2 HP0 4 , 150mM NaCl, 17 11 g/ml Phenol Red) T?l# 

wit, ^(D^-\-^m<Dmmm (m^^rpmh64o) \^x^m-r^^t^x^m 
mtzz-T'v Y^j\>x*fto z.t&x%z> 0 

MHC class I mm&tcteQ2mfcW&£^Z^\i° h—^lZffiM<D-b<DZm^^Z>Z 

-<^k^t»5o aaeautetb-cwu mm. bm n mimm, ^itmKmj&tei* 
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T?#5o J;l?0^b<tt, xtb- ^ttgfeJ!^«35%jWJI& (APC) K£<om^£titi^< 

geS^fctf^^K© r §B#J tf> ^Ufc8T5y^_b^tf$B^ 
ifcSo £?;£b<tf, 5g^Ufc9T5;ym^-b. £!>#*L<ttjt»UfclOEU^ 12 

-y^ctfcotfc, #Biia^d>e>as*D$ttfc»j. mu^mM^^^v^^^ 

S„ ££u MHC class I«^^^f±j3 2m?fe ^^MHC^«^-rS^S«^S!l^e® 
^5fc^fc° h— :?"tf. MHC class I Kft^fctf /3 2m<0^fefc^t>lg^£-Sr5 CI 

-7m&m^zz.t&X'%z>o ^tf, -«Wiutt87 5y^±, 0Ux.tf&j 

iot 5 y^St<o^f- K«rJBv>5 C £ uv>^ % tf h— ^fc-TS^^ K© 

I©|5f^^tt 0IJ *.tf /3 2m^<ON^^ £ ft S £ 5 »M t° 

^SrjSN^&itrS:: fctfSfr* d£>fc#>Mtf, 0 2m<Z>5H&2/'^-JvV' B E?!H£ 

3^ flj Gly-Gly-Gly-Ser (@B^J#-^ : 1 ) ^4575/ IftIB?!!* tf * © 
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#5SLT*foS (Gly-Gly-Gly-Ser) n m^t^<^ K£/BV>5 ^ t timtZ LV\, 
^5gUlH]^[ (n) ^JPSteftV^. #J;Lk£ 1~5 (1. 2, 3. 4. ^tcii 5) fc^S 

Trfc9. #d;tk£ 4T=-/m. 8T5/i£, ^fcf* 16T 5: /mmZWrnirZ i £ *s 

fflV^^ £^T?#5 0 fc b — <£>jgJ3tf>fc h 0 ari&HP* UV\ th/32iMt 

^«M^f«W!lfcfB« Ufc<fc 5 UT^il-r S r t 5o ft** 0 2mtel? 

±SI eit*otfcJ;<, T 5 / mia?iJ^3fc^ $ tifcW 6 STCfc o X h X v \, 

MHC class I Mi^C^t: 0 ^^-^S-frS^a-, ^ fc° b— ^JSMHC class Ifi 
^BfM^mi^-^^-^T^VN^, MX-ftfrm&OmC class I^ON^ir 
ft 3 J: ?fc^K°h — ^^^^-frS^^^uv^ COfc^jm, MHC class IS 

m<Dfrm^y~r;i'mmfcm^x^¥ h— ^sra^u *^^<t 9 

LX, MHC class Ifig*£5Si& UfcS4^eK^^-rn« J: V\, 8>5W*;*^- 
Sr^-^-f. ^^riE^MHC class mi^^LT^ <fcV\> 

If— ©7 5 /BW^teWfcllMIRriJfcV^ MxLf^Gly-Gly-Gly-Gly-Ser ( 
iH^lJ#-^ : 2 ) «57 5/ miB^J* fetter <D < <9 UTrfc § (Gly-Gly-Gly-Gl 
y-Ser) n ^<Sr^tf*<^- K£rfflV^ £ t tfWlfc UV\ < 9 jg LUHftGi) iCfifMI&ri 

fllj&rf l~5fc-f-5 £ t Z>a -e^^MHC class I#^-efc£H2-K d £r 

fflV^fc^^-CmOT^/^GGPGGGSGGG (BB^J#-^ : 3) x 207* 5 7 ^GGP (GGGGS) 2 
GGGSGGG (ia^lj#-fg- : 4) , 30T5:y& GGP (GGGGS) 4 GGGSGGG (IR?lJ## : 5) <£> 

lft{ClBI$£*l/rV^ (Mottez, E. et al. , 1995, J. Exp. Med. 181:493-502) „ 

t bCOMHC class IX?feSHLA-A2^T-5rffi ^^tcm^XmOT 5 y ^ (GGSGGG 
ASGG) (I2?iJ#-l-: 6) if— IB^JSrJS^T. ^ 7 7 — ^%m^V Y—Zf& 

8&*#JteS§**&*"CV , »5 (Rang, X. et al. , 1997, Cancer Res. 57:202-205) 0 
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mhc class i mmtx^xn, ^<D&mzWKfflm-£tz:^&. t (omm<otz. 

fcJCttt Y<F>mC class Ifrf- (HLA) #5£F3; UV\, t h<£>MHC class Ift^fet b 
^SkM^B (human leukocyte antigen; HLA) hmSth, #1%lZ.&ffi&\Z'S k>X 

^KlB^i-fe^Tf*, HLA-A24(^j6~7fiJ), HLA-A2 ($|4#]K &t>*HLA-A26 ($)2#J 
)&^tf>HLAMO0^i«<. Jfclv? % HLA-A11 (2#JK -A3l(2#Jll), -A33(2*!lP) 

So 



A locus 


B locus 


A*0201 


B*0702 


A*0206 


B*1501 


A*1101 


B*3501 


A+2601 


B*4001 


A*31012 


B*4002 


A*3303 


B*44031 
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nMmiZ&^X&mW&htt:. MHC class bTA24tfr^t£HLA class I 
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mil£JllV\ 31 fcT h— Zfh LTfct, A24^ttHLA class J: otl^J th 

$£(D^ tf h—^Zm^fro HLA-A*2402,^ 5 jfr^Mfct B #A<£>&)6~7 
Sflj&SJfo. fct> A24f&j3Ct£HLA class I ML «i#^A*2402 (Litte, A. -M. , Im 
munogenetics 35: 41-45 (1992)) B*A^(nMf$ : $:^X-tc.Wr&KifrMX'$>Z> 

o mhc class i iI}«IieitfeottJ;<, T ^ sm&mmm&nti 

3i t° h— ^^^^-tirfcMHC class I fii^fcte /3 2m. *>3l>ttTAP|fiWeflt 

5 (J. Sambrook and D. W. Russell eds. , "Molecular cloning: a laboratory 
manual", 3rd ed. , Cold Spring Harbor Laboratory Press, Cold Spring Harbor 

, ny, 2001) o m&&*-wmn<D&w.Km^z>mms<? temm*te<* 

^bV^^}C*5V>-C«. 3Zfc°f— :7°£M^£i£fcMHC class I fitfftTfSfcH: 02mH: 

I^MHC class I Mi^fctej3 2nu fcSV WAP|&*S6ft©3B^W:s nf¥Ll&#J&ffl 

^K°h—ym&&2mkmti&m(DmC class Ifi$C<Dffi#<D&^&JgAi-*l^ 
. mffamm±fc!&7£<D^\i° h — -7$:mtfrtZ>±*;V>mC class I/^^Kl^ffc 
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[i] it°h- ^&w&£ittzmc class i mmizfc\-z^t° h—7>*m&£ j ttfr 

(a) »<^TAP?£i4£|5fi*i-5XfI. 

(b) ^t°h— Zf^m-^-^fcMlC class I «^/c«^t: 0 h— ^Sfe-^$* 
fc02m£^«-e3§m£i2:5X^ ^tf^fe„ 

[2] ^a^rff 5Xa^r^^^tf.. [1] fclEffeO^jfe, 

C3] mm^TAPrnm^m-r^iimK Tmmm^m-r^mmn^mmmK 

-CfcS. [1] ifcfcte [2] (dl5«c^& 0 
[4] TAPPJ ; WStt^*-t-^MfiS^uS6^fc^ICP47T'fc§, [3] {-fE^^^fe 

o 

[•5] ^??—tfm%mmmfcm%£^mti:V'(si'X'<?*— x»&z>, [3] m 

[6] ^^^-^y^-)^;v^;?>-t'fc5, [5] ^|a«c©^ 0 
[7] [1] [6] ©V^tt^lB^^^i^^^^bfc, xt-h-T" 

^Hl^^^fcMHC class I mmtifcn^K' h—^&M&iS&tc. 0 2m%^t?m}$.m 

o 

^t:° ^Zm-SZ^tcmC class I m#^fcte.j3 2^^rT 

&mmmmM<DmkJjmz.mirz> 0 zommi^ (a) mm>WiM 

m^TAP^tt^Ra^-TSX^ *5«tt^ (b) ^fh-^^gjfe^^-^fcMHC class 
I m^*fc^/3 2m^3— K-r^il^^»-e^$ii:^xm. ^tPo It 
(a) *5J:t^ (b) <Dimm-Zmfei5tlt£\,\ ¥-hb&$cfcft^X-b£<, ^felH 
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m-QibZ>o Witts m&te&e>Mffi, (Mx.t£ffiW;Mm) icc^Mv^lW 

*wm-rz>z.t&i?%z> 0 m^, m%mmiMj&<DTAPm&$:m.m-rz>JM*, tap 
% _biB<^xm (a) (b) «i*ii$K:fT 5 m^mAPmm^^-r^ 

m&W*=*— Ki-S^^— „ *3^t°b- ^ita^-SrfcMHC class I 
Z^-TZmSW*^— K-T^a^^T. b~^®i^£ii:fcMHC class I « 

TAPa^0^m^»J^-*fcM(-s lg (b) <HtoT^J;i\ 
f^-^Otg^t.htf^b, M^^ttfc^t 0 ^^^^^fcMHC class I «^*fc 
tf:^ f }> — ^Srjft^S^fc: j3 2m?rlHli|X-r 5 £ t & 0 TAP3t£^SrMl bfc^ffl 

J3S(*. ^^{^^(Oa^^— ^^^^^oT#«9tli^-C:i:^-e#^ 0 Cr 
e-loxP^ ft ^ £r*Uffl b T > -f > a ^W£TAP»^©3Sm&fliy#P"*- 5 ^ £ 

class I fi«^b<tt/5 2mSr = — ^S3t^*^"^fcfit#H-SR|9L«i4fcjtt 

3t^=F«r*a"Brtftfcfia«b, ^oxt" h—-7&m&tSl£fz.mC class I fifiS^U 
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<i> (i) TAPSH*^ia#$tL-c*3?), j6»o (ii) h—^&w&z&tcmc c 
lass i m^u<f^fc°h-^B4^^-frfc32m^=i-K-r55te : f-^m^rii 

<2> (i) TApmfc^-<D&m$mm&thx^z>fr, tapibwj «r&t?*». *^«ta 

Pa«*l*3— Ki-«3tfiHFSr»3»^rtBH:flM*U, (ii) it'b-T'^^ 
•tffcMHC class I U < fi^ fc° b —Zf&ffli&Zittz. j3 2m£r ^ — h"f SJUSH?- 

*ismw«6ic«m-si«aib«b*iBiiao 

<3> TAP|a«!ld s US6*fcttICP47"e*>S, <2> {CfB^W^ 0 
<4> TAPfii.«^JSr=3— K-f-SJt^rfx *3 .fcUVUfcte^ t" ^SriB^S^feMHC 
class I S«^b<tt^bTh— ^Sr»^$*fc/3 2mSr3'-K-rsa'&? : dS, h£?L 
ft^»«^tg^l>^/^-<^^-^UT«{^A$tbTV>S, <1> 
<3> OV^tb^^fBSO^fe 0 
<5> — ft^^?4 VJAsX^ffi— -CfcS, <4> iCfBtttf^Sso 

<6> <i> **e> <5> ov>-rtt^{-iB*o«^tpm^o 

xfc°h- ^°^j3 2m^ : b< teMHC class I fifiHSr^Sm^^S^x /B^S^^ 
b<D-<?*—m&m^X^ TAPIMH^ h—^m^mc class I fig^fctt 
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0 2m % $> -5 V M*TAPP£#H^- h — ^Jg-g-MHC class I 1ttZ 0 2mt £r3§ 

i a&a^te <b m c «t 5 tetany u-cv^v^ y ^ * K£w 5 „ £ 
rims. 

fNKttU ^^^^>>^fe (Miyakeb. 1996, Proc. Natl. Acad. Sci. USA. 93#. 1 
320-243C ; Mr U. h , tf-v ~ ^ T/w>- V — X4-5tfe^^A £ • fi?*>rife. 1 
994, 43-58H. ^±*±) JC^VV #| ;t fc£T ? -iVW*. (Ad) 5S^VA©|i{^ 
■RfabEl%LTtt3W$c,$:%&< 31kb£>Ad DNA?:^F042KbO^^. 5: FpAdexlcw (^^r^I 
£>> 1994, »X^, 13# N 8-^-, 757-7633C) £ N ifi^^^J|5B^^Jx.{^S W aI^ 

^m-fb^J: 9^^)#5t?:P-<> ^J&fite^im^-S' hri* Bfft^ft (E1A. E1B 
©te^fcjg^ffl) A £ titc-m^Z- * ^ K^¥g|-t--5 0 — E1SlU?E3^ 



WO 2004/031380 



30 



CT/JP2003/012595 



&*X< T*TJ ?^/lsX5W. (Ad5 dlXW) <DMk-m&m&1&&&i* (DNA-TPC) & 
m^rVLh, 1994, ^^~^X/l^y-X4Hftfe^»A£3§SI. 

•ffimm, 43-58M, m±m iz.£vmmirz>o ^ti^m^. mmmmEcoi22i 
X'ffiit u ov ^x? si»mmmzL & k> smmm-r % 0 m^*$.\?t EcoT22i^Yb^f>t 

93*M;i2*A1-5 0 SB, b^^^^^iXa >-Ufc293»?:^b, -^O^ 

u< 0 m2mmm^ 293mm^x<Dmm:x.Kx^x^timm^-T^ s y v^;^* 

mmm&wiy — m-±m^-< ^m^<Dwmxw^mmv. m>L-±m^ 

$gu mmmmwmKx^xmm^T^s sis*Dm<DM&&mMv, n&wm 
m&wm£3ntc? n— is&m&i'tZo ^w^^^^m^m^x, £9#*<d29 

o 3^^-f/^^^oV^X, Sfb©^ (M^r^Tfe), 1994, ^^^=>-T/^ 

})~X4-Ate*mAkmm"MVf&:. 43-58K, ^±*±) t)ffi&mfe-tZ> 
o i©i 5 tclb-C, IMtTf y !)^/^^^ i i 5 (Miyak 

eb, 1996, Proc. Natl. Acad. Sci. USA, 93^, 1320-1324H ; Kanegae £>, 1996 
, Acta Paediatr. Jpn, 38#, 182-188H) o 

{tilted, ^n^p^^;^^^- (b«£>, 1995, m&nmmmm. 40 

2508-2513M) , T^ymftV'f^*^??— (S^fe, 1995, M6J€^mi# 
40m, 2532-2538H) ft £*3:fflV^ ^ 1 i*L ttUEfcHtfc $ ttfe* 
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7Ly?Z/~TV'</^* : %:W&tZ>jo%kb ttft #^6-502069, #4^6-95937 
„ #<k¥6-71429;&S*qb*L-CV^o Ilt^ t°n— 7 £$£it1-32f2fe£ U 
Tte#£f¥6-34727, #^5p6-505626^^p b*LTV>5 0 m&KLTvV Bi^^/V;* 
5rM5ti-5^fe^ Ltit ^^5-308975^ hthX^Z> 0 W8k7CT ^ J 4 
X&m&-r%Jjmt LTI*, #^6-508039^^*1/0^0 

^V^A)V^Mz.mt^^^4^^^ (SeV) it^-sHA^* — £ 

b-CH^^ii^^tt-CV^ (Kato, A. etal. , EMBO J. 16: 578-598, 1997; ffl 
^PJ#-^-97/16538-^*5j:-a?IS^M#-^97/16539-i-) 0 SeV-<^ Itmmm 

5t-fS-i ^ -^3£^ft:^ A $tb§ii^^v^fc^?). ^ttfc^tVCV^o SeV-< 

(Yu, D. et al. , Genes Cells 2, 457-466 (1997) 

fcfi^y^r-^^i/cD^tt (flexibility) ^OT±©^yyhm» «®* 
fg^-TSSeV^^ — fi, ^5feDNA^^?fe< ^ti4kbp*-e^A"5Ilg-e&«9, 

y h ^#*P-T2) r. t IZ. X o T 2 a^_b^5tfe : ?-^III^F{^^ > i-'5* : ^"5lHg 
-efo^o SeV<DW7 P y n^^— ^fcUfc^* — tt«»*ttfc»>'r/^^jftSJBIH© 
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#^ 0 RNA7jf y y=?— aaiest) ®M*iaot!>^^©i»c#oTi 

^tfMB£r^£;£V^V^ £;h,*^<&^te«fcoTfc^#£;h/CV'»5 (Hurwitz, 
J. L. et al. , Vaccine 15: 533-540, 1997) 0 iri^V ^7 ^( ;V^<D^.f^h<DW^ 

^SSWteSsvvr iv-s^ ^ y y <7-ov;*j ^fi^^^y^/w^fcJRi-s* 

^^fcf«oft^^i- 0 &&mzm^btv&z>'* ! ? s y y sm^;**: u 

Tf^s Mtl^7^y!)'l';^ (Paramyxoviridae) (D-tl/ft^ VJA'* (Se 
ndai virus) „ -=-.3. — # 5/ .X/Hpl ^ ;V^. (Newcastle disease virus) N :Jo7c:-S» 

< ix>*£ t74s\s^ (Mumps virus) N (Measles virus) % RS^-lV^ 
(Respiratory syncytial virus) ^ 4t§J !7-'l'/l'.^ (rinderpest virus) s i^-^.'T" 

t^^/W^ (distemper virus) , UvW^-f y^/Voc^if $r^,/W* (SV5) 

9 5^yi7^/v^fi. ^IxOi^^yffif* (u^ tru ^-Y/^JR. /K7*9 

< t°a <7^VW*JR (Respirovirus) (^7 5: y y !7^VW*JR {Paramyxovir 
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71S (HPIV-1) . h^7-T >-^AoiVlf r>-f/^ 31 (HPIV-3) . 
^>-^/^cc^i^r>^/V-^3M (BPIV-3) , -feV^ ^-f/W^(Sendai virus; 

ifi>-f/^ioM (spiv-io) Tfeif^^tLSo &mmfc&\,^x;<7^? yv^/i-x 
?tfmtt&. ts&TfA&mzm&zfritmtezyibQ&Zo di& 

^ (J. Virol. 68, 8413-8417(1994)) <$<n?&&&& 4 A**^ -g-J&Lfc^- P 

s — ^tcmfr&z-mh&mm u , m^n^ t*i £ ^ 

jjfelZ.$£oX?TO Z.b&X*%Z> (Hasan, M. K. et al. , J. Gen. Virol. 78: 281 
3-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578-587; Yu, D. et al. , 
1997, Genes Cells 2: 457-466; H^I4^97/16539-§-; H^<^|i97/16538^-; Dur 
bin, A. P. et al. , 1997, Virology 235: 323-332; Whelan, S. P. et al. , 199 
5, Proc. Natl. Acad. Sci. USA 92: 8388-8392; Schnell. M. J. et al. , 1994, 

EMB0 J. 13: 4195-4203; Radecke, F. et al. , 1995, EMB0 J. 14: 5773-5784; 
Lawson, N. D. et al. , Proc. Natl. Acad. Sci. USA 92: 4477-4481; Garcin, D 
. et al. , 1995, EMB0 J. 14: 6087-6094; Kato, A. et al. , 1996, Genes Cells 

l: 569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 

Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 154 



WO 2004/031380 




'CT/JP2003/012595 



00-15404) o Zthb<Djjm\Z£V) % x<9>f 7K^ttPrt^!>-r/^ 
(a) a? 9 5 ^ y^/W^S^S^^^iiC— ^RNA^fcte^OfB 

-tsm (-vw-s— -vm^^ts (b) M^itib, ^©^_b»^ 

, *fc«MCT^Jfe-r§^i:^-e^S W000/70055 *5j;t)« W000/7 

0070#fiS) o — ^^O^it^^m**, #J;Lk£, ^T<Dit^O_b^ 

^#*p-r «t 9 fwp-t-s r t z> mm^mm^ wooi 

/18223) o £fc, !>-f/W*-<^ — Ht, ^O^-T/V^^^Sjfei-S^V^tn — 

^e^df^ VSV-G&^W£>*L<5 (H^^#-^- WOOO/70055 *5J; 
W000/70070#flg) 0 
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<tt20X£*Jb, ±t>0*U<tt5O%£UL % 0£b<tt7O%£JUL, £9£?;£b<te80 
%£Lh, S6>fc#*b< tt90%£^_hSr^ft5ii:iJ:«J:0flfelB-rSi^ds-e#S. 

^feWSMJI* y K^^:*7VV'£JlV^^fc (#4*Bg62-30752-J^ 

#&Bg62-33879-5§-£?$& > # <fc tm^Hg62-30753-J§^&) „ *5 ±1*7=— .XfllE 
Wt£&&m&£Xfi/?Zlt}tt<DjffittoiZ.ytm£ J £Z>JjW: (W097/32010) ^Sr^-f 

$5&T*=-lf h— 7 B ^j3 2m^fe«MHC class I fi^Sr^RTlig 

^PJfi, ^ t° h—Zf^S- P 2m* fc Ji^ fc° h — ^^MHC class I Mil<Z>$!Bfc&-S& 
T'fcot, (i)TAPPJ.WM6Se> *5±tJ«(ii)^tr ^-g* 0 2ro^ L < fci^fc 9 h — 

^^-a-MHc class i mm, k-t s do* nt?L» 

h-^^MHC class I SrSSmpriBfca—K-f-S (lolfciiit© 

) i#9LSb4^jf«BJlMtfeH!^ yw^^< ^ ^ — *sg|[^ ^5 *b/E:Ht9L»4fe3Nejia «r»#fe-t- S « ( 
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class I Mm*, MHC class I fi^Coc t° ^^-g-$-frfc^-(cl^ 

transform U/cB^BI&t*(auto-lymohoblastoid cell line, auto-LCL) : lr-#-^^^ P ^ L 
<£>MHC class Ifi^ (BI^^SD &3S5H-3*-f /ua^?* — t^KOmC class I 

^^j3S«*ttT y (ctl) <D«f3t {d^ffl-r 3 ^ ir & 0 m° h -^#m^c 

xJ^HIV Nefl38-10#^lftCTL HIV-l^^O^jfiL^^ (PBMC 

) Sr. #C&^f!lt*^ £o-Cif ^t^Rtfe^ UHIV Nef 138-10^^^ K^/V^ Ufcstimu 
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iator» m—mi^m^mm xmwt&imz-, iL-2&i£Txm%m-rz> ^.tic 

^^j32mMe«) X*hmn<D%}%z&PLt>thZ> 0 stimulatorM*^ 

£fc, SeV^m^}--C^mUfc^t 0 h-^ P ^)3 2m{i, ^thtfftWmm&MCD 
^T*M^®ii©HLA-A*2402#^- t U CTU£$>^& < iftjgl&^-e^ 5 0 * 

09*.fif. w ^tr ho-ew^t- h—^mttciLMmw<Dffi*L\ii$d\,^x^ ^t°h— 

~7&&&2ri-&imXlbZ>o ibrh-^#ft«ICTL»4, f»*rt-t?iiiiHWa»»«i 
fcjfflafc£r;&n*.5 £ £ J; oT^Sfe^ 3 0 #lJx.fc£HIV Nef 138-10#M^JCTL$t^a£ 

U HIV NeflSS-lO^T"^ K^^/V* Lfcstimulator^BJlS (IH— •fg^S^©^^) 
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o 5i^«»*ffi-bl-, MHC class (B»S^M) + 0 2nH^^ KtfJEfcSSS 

#x.^fTt3tt5t^t#x.btu5 0 R#©aitrb— ^^Ktt^ SMKffl-CBS^*' 

mm^mxmc class im$k+^t?b—7i&&0 2m<D]&x*m%L^ 3ifc°h— zfm^ 

> h—^MHc class imm±i^mm, ^h^mmm^mm-r^ 

tBtfedSfc*), m&feVf^ls (f&3S!!7^^-V) ttti#T'§5, 

octTh— ^°^j3 2m^b< {iMHC class Hi^WiCn^ Kt5*ILilli 

> *3 «£ TJS (i i) (a) 3i fcf h — 0 2m^ U < fi±3i fc° h — 7°^^MHC class lM0kti 
fcfi (b) 3i fc° b — 0 2m^ U < «3i tf h — ^^MHC class in.m&5&tttfe 

\ &fcnih.ffitp^&tix^x3:\<\ wm&mz. mhc class itis^-^fh 
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^-a-j3 2m^b< fiMHC class IfigJ(£=3— Ki"5*<^ te, S'J* <D^<? ?~-X%> 
oXh£<, &>Z>\s^-±m — (*3fc=*— K&jft/TV^Cfc «fcV\, -$~f£t>%, TAP 

iaWJSr3Sm"5Tlii!: = — Y-r&^Pf — b^ h—zf^02mmi^< «MHC class 

t^^tbSo -zttmrnfe, (i)TAPHftw*fc»4TAPia«a«r38a^riiii:=--Ki- 

, *3J;^(ii)^t 0 ^°^j3 2n^U< ttMHC class l£fc«^ fc° 

h — ^^-^ £ 2m^ b < fciMHC class iSMSr^S^nTlBKla— Ki"S^<^ MH 
C class I(cj;^^.^t 0 h— ^^^rii^i-Sfc^O^, *3 J: tmiSC4$Sfcl 

mfc=*~- Ki"5^^— , *3«fcD«(ii)^tr 7 P ^i3 2m^ : U< (iMHC class IM 
^fcfi^tf ^^ i 3 2m^ : b< J3MHC class im^^m«rtB^ = — Ki"5^< 

mm&mm&ifete^* > £3£t>* (id h— ^b^^tcmhc class i 

b < tt 3 2m. * fcnmmc class I U < fit i3 2m«:$S:gl "Tflifc^ * 

xfr&m&te, 'ttbbteftM&tix^xhXK, ^tcnm^^^nx^x-hx 

*l/CV^%J;<, £fc*8Mi£>MHC class I ££Ug U < 0 2m, ^fctt^MHC cla 

ss i s^^u< {*j3 2m£3§m"srtg&-^^— as-^ttTwcfc «tv\ citLfettaa 
a:> mmmz.m i mistvzmmtemffi'ktinmffiisthx^x£\t\ ^^iut 
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s mm c^^^tfjj?) &tt£zm&*&m.<n\,^i?ti<Dxmz£^xh& J *-$-?> 

09*.tf, -Y^-tf hPt'(Dit a F- ^ 0 #^6<)CTL^aJ^^*(^^5i:^v^-r, stimuiat 

9 — Srauto-LCUcMb mriiao -C«W*IBJI& £ UT^Effl •+ S z. t tf* 

% @#JWMHC class l£0g (JglM^SD Sr^i-S^-T/^^^^ — -?r<DMHC 
class im^i-io-C^^tbS^t 0 :/^8-02m*5j;tmPI&M6«&3g3& 

383g£**Ui, A^^t5fcoT^t° h— ^^/3 2mSr^m$-&Sr b&X% Z>o 



WO 2004/031380 



41 



CT/JP2003/012595 



V^T^^fh— ^ p ^j3 2m^U< f*MHC class lM.m^^i~^^ ?~ Sr^A 

tsrtiaot, ^m^ss^tftS^mhc class i/^zff- vm^w^mm. 

t^-e#^ 0 ^t°b— ^^^2m^b< f^MHC class lS«KSr = — Ki^st^-^ 

p£fLfb#)3tt£ Ltii, ^:j©ii^^l^^'-r5g^fMC)^ll»^^fflv^^ ci t &x 

#}-s ^TO^l^Ts MHC class I/^-Zff- \*&&&<0 0 f h~ 7°3r 
9, ^C*OMHC class l/^^ }?m&fc& : &J&& J &Z>^ t&X% Z> a ^.fLh^U 

Ait^^^^^^^^-rs^m^^^—^n— K$*vrw-ct> i< , -$Ltc.m 
jm<Dm&mz.m.zt-&^tix\,^xh&\<\ m^mmc class imm^mm^M 
, ig«^®^^^MHc class i/^^ vm&mmm-r&o ^(Dmm\^ 

£ 2m^ b < fi^ t° b — ^^-MHC class IfifKS: =a— K"t" &5t^^3fc#)te:9iA 
£*U ^oTAPS-|4^[5g.#$tbfci#?LWj#llfflJSa{3:. E0&l/&4fe0>j$3'& UTtfl 

fc^c Mx.f«^w^*3v>-cm^«s ^m-^MTk^ v i^mmm^EM^M^ (pbs 
m\z.te^xtem.mtk^A,x&\,\ ^tzms^^mm.mn^M^myk. pbs. ^fc 
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^VfCfi, ^a^y, ^5fe£Freund' s7i?a^V K MF59 (;tvf A*n-v7PS?a 

MTP-PE (-^-f =3^^^y T*fflia^*5f5<D muramyl tripeptideK *5«fct^ QS- 
21 (soapbark tree Quilaja saponaria ^(DTi^^^l^ V ^rM^o-*^ 

h#'(i<'M : £m.&&t>T£Z>^bi>m$}X$>Z> 0 ^©ip^Sfe^^LTf^ #>J;t 
i) IL-2 — ^:^IL-12 t (D^fy^fr)^ (Proc. Natl. Acad. Sci. USA 96 (15 
): 8591-8596, 1999) . ii) IL-2£-f — ~7 ^ o >---y 0fcffl#ff^ 5, 798, 100 

-§-) , iii) mkxm^ft&mw£.=*v-—mwimi : ' (gm-csf) „ iv) mmm& 

MSiftibfc GM-CSF i: IL-4 <D,m^-^^iir (J. Neurosurgery 90 (6), 1115- 
1124 (1999)) ftZ&mi-fbtlZo 

«ie©xt^-7°?r^ffU rn£^£-^fcj3 2m3&U< J2MHC class IM 
^^^it-TS ^ t &X% So fei^IfiiLm 0»Jx.H^r ly-7 ^^-^K^^X 
fi. 3&#8cH5Nlgl3?<E>^i"<E» — ^ BttSlfc^V^tes fliJ&fcfJi^^n— ^ 
iSf (Vaccine, vol. 17, No. 15-16, 1869-1882 (1999)) „ ^ X(^*5V^X{4 
^ #!lx.k£HIV gag^fcft: SIV gag ISf (J. Immunology (2000) vol. 164, 496 
8-4978) „ HIV^V-<cx— ZfWB^ Nef^6JC. ZKDfaO) 

mi-fbthZo nW7m^}4, m^-it^U^mm(DB-f-^^^iy h (CTB) (Ara 
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kawa T, et al. , Nature Biotechnology (1998) 16 (10) : 934-8 % Arakawa T, et 
al., Nature Biotechnology (1998) 16(3): 292-7) „ ffi^^^^V^Tf*. 

A )V7^<D^$ 'Z/s<? (Lodmell DL et al. , 1998, Nature Medicine 4(8) 
:949-52) „ -^SflSKlSSV^-ttt:. t h^fcTa— ^ ^>f/U^6iO*^ >v< 
^Ll (J. Med. Virol, 60, 200-204 (2000)) 3fc£}&H|lrf &*b<5» "Sfc. #IJj§Ct£<E> 

^(DJE-Efetl^^^^^K (#MBg64-74982, #18^1-285498) % fc M£*fi^/W< 
^t?^}V7sO> gD2^^^^® (#Mq£5-252965) „ C^JFNfc ^-C^ *5fe^ D ^ 
Zff- K (WM¥5-192160) . ^$E^^-r/V^**2KU-<^K (#^7-50217 

3) ft^SstfSocfh— -7*m^Z>^b *>-e#5„ 09;fc.t*\ -tLb^^Mtt^ 
^{C^UfcS#*5fe<D«§r^fUX, mmm^mm (APC) fc:i8^-C^£*l 

•era. mmnm, ^.tMDcum^if^mm^mm (apo K^h—zf^&2^ 

^U<teMHC class lSaWSrfS3S$-erfe0. ^ tT b— /3 2ml£fc{aMHC class 

— jKWj&^Sfefc UTfa. ^;w^ t» (Th) ^O^cmS^fg^or i^P> 
;h/TV^»:lK*Blil& (DC) i>K CTL{^UT^MHC^^^I^-^^UXl*V^im«^ 

(J. I. Mayordomo et al. , Nature Med. 1(12), 1279-1302, (1995) ) „ WMfl 

&m&<o—m t tt *a. m* (Dmmmm\^%&&3> % ^#> bfr&mGm.m*:^&) t 
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TV^ 0 K^JEV^cDC? ^^fete. SI^^B|^^5I^$ H 

nature adjuvant"-efc2>^^IWJiS^^ ©A^^^f bT^ig^li^ 
( rUU^ ^-^^3^34*^ 0 ^^^^#1999^10^ 12 0 (A) 
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;^P<£>^lfeS ; Vol. 19, NO. 3 PAGE. 6-9, 2000J ) „ Sit Wb$ti&. 1&<DW 

, 0SJ¥E (£1^: B) ; ; Vol. 32, NO. 5 PAGE. 1167-1172 

2000J TfJ±?L*3te if-e»mm«fe btl/r^S^n *Stt*i*oil 

©lgttl^^b*v\ HTLV-lte, m^lRifeds^jSife/i^- bi:3a»*n5H:S 

ofc^, ■ttt£wi.©jaBfeftK i i>*)5. T&^^n*£frtcmv\*mmm*Mm^iz^x 

TV^SS^ftKW:* ttHftNUlfc (DC) }5SCTL(C^-U-C^MHC class I^^^^-f"^^ 
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mm^m*&-rz>z.t&mmvx, mffiifn.iz&&-rz>m*£ (monocyte) %m^x 
nmm^xm^t^, z.tb&w*mftmix*ftft{z.h z-rjjm&m^ti???- 

i5tLzxm%&m&mm\^fc7?^ismmx3bz> 0 7y^y^« a 

C) &-&ttmftmjfot*, jffi^«t©3NBia_b<Z>MHC class I^^itT'J'^/WjiJI 

o Bcm&mmzn&m&Lc&n&isX^zfDx, ^m^<D^4 ^^^^^ K^fc 

3§T?£ SpT^ttiS&So b^UJ&*s kES&Jfr^LCfiffcJhJlfcflBKlfc 9 Th-^CTL— <D 

tftmwE7Fmm&< . y ^<mft^<D&mmzhn&te\<^<DxiEig)&m&m^x(D 
tt, assist m\mmmtemmjzmbte&m&ftm<Dftnm/<yT&T— 

H^P 10-3 16585 Percutaneouspeptide immunization via corneum barrier-disru 
pted murine skin forexperimental tumor immunoprophylaxis ; Proc. Natl. Acad. 
Sci.U. S. A. Vol. 97, Issue 1, 371-376, January 4, 2000) 0 ZKDX? tzJjftkV&s^ 

z.tib<D&j§-jfm&mm'rz>z. t&x%z> 0 
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mmtm. mM. $mi&, w^^s^o^-r^ mmmtvx^ 
> ^mmK^^xm-m^m^^tiz. ^tcuLAtvxi^B^xhmm.mm(D-m^^iiL 

A-A24 (^^#<D^J6#J) , HLA-A2 G^)4fiJ) , ^D«HLA-A26 (^)2#J) ^C^'&^CTLlg 
l^st^il^feiJ^OlIl^^^figT^So #CV^ HLA-A11 (2#JK -A31(2#J11) 

A-A24. -A2. -A26. -A31, -A33<^T*L/^— ^^H^-T^o l£ fc_h|BHLAX V— A- 
teASS: i ^TJtS < m #> bti5„ bfc^o x i *l b © ^ >r<DHLA&Womifafa £ 

Gi\W* A b 0 * At-#f§-r 3 b HLA- ^ 7 * • t*U5t€tt_L£c: 

^%±&mRj&^mmm&h<>ffimmte^&^xKi? D-^y^tTv^5 0 $ 

w^w: ni£5m m^im ^asm 

, ^m§A^-, ^-jra^ (^tK:A) ; s^rmtrnw-m^mm; vol. 33, no. 7, 

Page 1191, 2000) 0 dtb^-eo £ ^ ^H^Jb^^cDNA^-T ^7 V 9 4mM<& 
«^(SART-l~SART-4). JH^cDNA^-f ~f"7 V — J: 19 3«^<D5t^^^ a— = V 

J§£{2ig£R#JT7K h — ^^^mMX^t^o ^cHLA-A24t^f£^7°^K(SART-l 690-69 
8) V ^TLM9f:fe «fc miLA^e^^tt^T 0 ^ KSART-1 736-744JC £ -5HLA-A2601 
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, -A2602. -A26oz&B%-cnMm&m&ztix^z> c rot £ o <D%ms<-7?- vmm 

m) ; m.^<D&>*$>3* ; Vol. 190, NO. 2 PAGE. 129 - 133 1999JJ „ [TSARTl^^^ 

ciL<Dmm ; &±m& m > ^mMm, mm • mam, m 

OK^± m ; 0 «^^s£*J ) o ^btCSART-3^S 
JSttCTLfl^vIlgGt^ 1 : 140 kD<DSART-3^2Sii^ffl|&t£jtiR|ft tC^^ b > 2>>0 
MflSfdRgo Tgfrt K: t>|§m U I^fetJ^rt ^HLA-A24+^S# y >v^Bfc J; & CTLfl^ 
lfe^^r-f-S2o<D9^(DT^ K (nonapeptide) &m££foX^ 

5 ( r»4jS*f(C*3 ft 5HLA-A24ftjfct£lckS3 3pE-<^ K £ V ^CjM^Wtt 

TiBj^coii^tatMmif ; \k&mm, mmnm, ^«bs, ^ftm 

#jfC?SHg (^©tK;*: ; 0 ;£^^#$tl£ ; Vol. 101, B!0#*tTIJ-*§- PAGE. 417 

2000J ) 0 ^fhh (Dm^^ciiMWsjim^mm^n z> m e i^^/vx^^m 

fiSART-l^M«H 2 l z -h>fe^(D60~80%, ?L-lffi£r|& < H^O40~50%{C^3^ tt V ^fc 
o ■SfcSART-2fiH 5 F : -b^^<^60%£l_h(C: > SART-3«H^S, B^Jb^^tfAgfl^ 

5 2 — Ay¥-L&^/&teCTLif lif^SART-l £> J: rj^rff- KP^^V ; #-j|€ 
^1©, -tr^}^#, Ihi^^m (^©tK7C m.) ; feM Immunology Frontier ; Vol. 9, 
No. 3, Page 195-204, 1999) „ HLA-A26{4 0 ^A<^ > 22% % HLA-A*2402f* 0 ^A<0 
^60%jW^rbT^5 o ^ftb£<0, B*(il*3lt5#< ©±MIf l^Ltr 
fb h OXr?°f- K 17 ^ T^nmm^m t 3%7L btlX V ^„ m^©**^^ V ^X 

±^^^F*mh^x<Dmite&mnmmm£tix\,^z> m&&>( v^^^mwi 

, ^m^fe (^g*A ; SHHffflJSf&SC ; Vol. 1, No. 1, Page 89-95, 2000 

) 0 ztib<DfcWM&mz&&irz^t°h—7iz&mw&mm-rz>z tn^$hx 
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m<D=c-K°h~--7t ttft, HSgtJDK Muc-l ^fcfi Muc-l^A^V^^AP h 
^7^K WmWftm 5,744,144-^-) % ^ gplOO^Jfe g&mi? e>tts 

fe^J&m&^ZtlX^Zo ±.!H^UfcJ3l5g^;m-<^ , ^KHER2it^(DiE 

V) #SMbfc^^ffliia^HER2S5fe^) 2«tf> Giner^:^ K (HER2p63-71, p780-788 
) t£b*-bffl^'f-Z>ZL b&X%& (Eur. J. Immunol. 2000, 30: 3338-3346) 0 ^ 

& mmmm&mmm) K*mw<Dmmmmm*mm-rz>z.thn?Lhtiz> (k 

im, C. et al. , Cancer Immunol. Immunother. 47 (1998) 90-96) 0 Witf, fife 
4, GM-CSF^PT5-#^»(DC)^il^ s ^^tbfcDC(^|gPJ^fe^ffi^-C^ 

^>-"£ tx^rt^ts ^ t (cEA<$m&)mm&.mmmz. x y tame 

mmmi m^M, &mmm, mn?M^, ±xt^, Am^, uui^- (j« 

i£3%7Lbfl%> (Coon, B. et al. , J. Clin. Invest., 1999, 104(2) : 189-94) „ 
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> ig&sMSzto. mm^ &m&. mmft, *ntn&Tmz.nt>ti5z>& 

tt , §8 IdfBtt b £ 5 &CTLT s> ir-f ^ £ 9 *fc ffi-T 5 ^ t & T? # 5„ 

;tfi* $*>VN>f:/JJ f^-M*- i/3 >\ RT-PCR, RNA^cr^^g ^T^ir-f^ 

i 9 ^tts • r t # So / — if ^ y ^— v a v-^rt-pcr 

#{£<££$i{±ifi in situ TffcfrV^So £fc x aiR^SrtftW"t-S^r±^ ttfrSr 
^fc^^^Us/ K RIA, ELISA. •7 P /V^l>VT5/-fe-f'^(31J; 

*a^ii//-e*5< r. t t>Rrtit?*>5. vstf— c 

mtTh— ^^0 2m3;fcteMHC class I/^^f KiM* ^©16®^© 
0)Jx.fc£> iSftttt, 10ng/kg^bl00Mg/kg, ^ b< f*100ng/kg^b50Aig 

/kg. J:«?^b<ttlAtg/kg^e>5Mg/kg^H-efc5^«3:v\ ^©^t°h— ^ 

7^-^/3 2m* fcJSMHC class I/^Zff- \m&ftt£ ^©MSSCj&a^lWU 
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tl&^t 0>fBk3tffi5-&. U < {»10 5 pfu/mia>b$JlO u pfu/ml, <fc 9 b < f* 
pfu/mia> ^^)10 9 pfu/ml, S 1 ^* U < X 10 s pfu/mld> b&)5 X 10 8 pf u/ 

„ 0* l< «$no 5 pfu/m^bio" pfu/m, j: u< «^jio 7 pfu/m^bio 9 
pfu/nk s%$f*u< «^jio 8 pfu/[Hi^e>io 9 pfu/m-e^-rso «£fcav<**— 

*HMOiB^#i(DS^^i: tttt^ fcK iJvK -^fr** 7yb, £1^3% 

Bill, h— 7°^i3 2m (e//3 2m) &&&& %>SeV<? 9mm^9^ 5 

K (e/ 0 2m/pSeVb) £>flB£<S:jj*i-0-Cfc$„ (A) tt, P SeV18b(+) ©NotlS&flttZle/ 
0 2m= — KIB?IJ;&S#A £ ttfce/ /3 2m/pSeVb(D«^^^-ro (B) f±-<^ * — tf* = — 

C) te#ALfcNotI^O@3^iJ^-r o 

i2it «a#a-S!HLA A*2402 Sr3&3Si-5SeV-<* f—m&MT'?* % K (A24fu 
11/pSeVb) (Dm^&Tfrt-m-^fo&o (A) pSeV18b (+) (7>NotI^i^A24full(D = 
— KSB^J^^A^tLfcA24full/pSeVbCD*^^^-r o (B) «#AUfcNotI^<Dga 

-efe^o (A) fi, P SeV18c(+)<DNotI$M£ (NJt^f- tPit^^Pfl) ^ICP47Ais^ 
fc teUS6AisA24f ul 1 On- KSB^IJ 2$Jf A £ tbfc % ^;Jx^;ftICP47AzVpSeVc*5 <£ tKJS 
6WpSeVc<D^5tO^^r^-t- 0 (B) ttlf AbfcNotl^OE^JSr*"* - . 

B4li, 3it 0 h— •7 P ^^j3 2m (e//3 2m) jo .fcttfTAPlfiMf 6SC (ICP47Ai.s3;fcte 
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US6A25) &#&S8frt' 5 SeV-< ^ ^ — <D«at Sr^-T ® T* 5 „ e/ 0 2m/pSeVb £ ICP47A 
iVpSeVc#>£)<e/£ 2m+ICP47Ai.s>/pSeV£r, e//3 2m/pSeVb£US6A*VpSeVc/^b<e/ # 
2nHJS6/ijs>/pSeV&MM bfc e 

I3 5te, fi£3§3IMMHC class l/^ff- h^^<D^^-fmX^?> 0 H9£fflJ® 
(HLA-A*2402- t M^HIS*) {£A24fun/SeVb3o £UVNefl38- j3 2m/SeVb$r- : £;iT^ 
tbm.o. i.=10*5j:t^2T?^^Uf c (Ulnfi "A24full+e/Nef 138- jS 2m") 0 |^tt=i^h 
o — ;Vt bTe/Nefl38-/3 2m/SeVbO-ft^^^Cwt/SeV^^bfc 1 b(D^: > ^V^fc (HI 

"A24full+wt") o ^fcittJft bT^^K^VV^-r^^^^Tofe (|2]<£ " 
A24full-hrt ^Tf- K^/^ (10 /il)') 0 18B#^100MCi(DNa 2 51 Cr0 4 -e2^W^ 
^^LNefl38-10#mWCTL^o-V^ffiV^T 51 Cr^|l}T^y-fe-^'?^^Tofc 0 (A) «T 

^■fe-r<o^mi%, (b) fa-toas^^-tv, 
Ei6« % &mm^t°h—y p m&&2m(D^%iik-tm-e3bz> 0 m mm, (hla-a*24 

02- t M|B» }-e/Nefl38-j3 2m/SeVb^fd{i*f^^ U-Cwt/SeV%m.o.i.=2lr 

m&)%®Jfab]^Xll9 mB& (HLA-A*2402- t MfflJIfrfefc) ^A24full/SeVb*5«tZ^wt/ 
SeV^tb-eftm. o. i. =10*3 Xmxmmm Ufc 0 SeV«5^ 18B#raMil LTbgffft 
«^100AtCi<DNa 2 sl Cr0 4 -tr2^^-<^bfc o ^CO^ N JtSE©<fc 5 ^PMbfce/N 
efl38-/3 2ra3r^ifJ#*_L}jt (HE*!) , & L < fi^rtt^ 1 V h a — Ash UT10 /jll N 
efl38-10^-<^ K {mm?) , ittny h a-^t LTwt/SeVg^«^t 
±m tr^A^Lfc l^rM^ Nefl38-10#^^)CTL^ n — V£^"C 51 Cr 

^ffiT^-fe-f 5:tTofc 0 JtRi: U-CA24full/SeVb*D iTJVNef 138-/3 2m/SeVb3r^: 
tt^tVm.o. i.=10&&Tf2Xmffi&VfcmmB&hmmzT bfc (li^L) 0 (A) 

tiT^-f(D^m^ (b) ^©jemsr^-r. 

El 7 f* x TAPia^EeStSr^-t-SSeV^^ ^-co#A(C «fc 5»IJ&*ffi_h©MHC c 
lass \*1&&W.(DWP : &7FirmX"&>Z> 0 ICP47AjVSeVc^fcf*US6WSeVc 

SrH9HBJ&tan.o.i. 3T?Jfl3fe£-*2\ 18, 24, 30, 42B#ra&teJ!WJte&®jRU #CMHC c 
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lass mmzxm&L. mmmm^mc class i/^^Y^^w-^m^M^^n 

hV— fcXMtit bfc (A) 0 /^(B)tfOicftimF.I. (Mean Fluores 
cent Intensity, £r^"t"o £fc> ^ftttT'f y^-f 

„ ^j»ttlf^SISeV^|RJfe$-&fet>©*^i- C£TFEI8. 9. 1 l^C) o TAP 

mwm&n<omm^x v , ^^mhc class i/^-zff- Kft&ttoM&ffiox^as 

ffi.*<**U B&MGtiBa&k khlOMC class V^f- K*^fr^«^bfc 0 b^L 
&25£>|!E#<Z>MHC class V^Zf^~ h^i^m^BW^^X t3t £ ^<DX\ 

H8W\ fE#<DMHC class 1/^^ h^-^^©«tea©3ll**3a%^-|a*T?*>5 

o mt-2M^^s<d^, i, 3, 6 mmm^mac class igtfriJiTjfefeu, mm 

m^(Dimc class i/^^^-K*-&fr©385Ui«r7»3— !M V* hy — HTjjltL 

(A) 0 Wt#miZ& V$®Jfam^W<DmC class I/^Zff- YW&ifc±.<0'<Zf'?' 
flj^t^ »^ffi_bOMHC class \*&&ftm&'J>Vit (B) 0 ^(£>^6Bf 

raS^^S»»^3S^tl^@^*T?j!WJ&JKi<OMHC class I/^f- \m&ft<D& 

0 9 Bfe*&3*3 «fc OTAPP^M e « z> sev-< * ^ — <d^a m «t 5 mhc c 

lass I/^^K«^©»mo*llfliy3*mSr^-f-BI"^*>5o MT-23«SCICP47WS 
eVc£fcttUS6AjVSeVc£rm.o. i. 3T?JfiJfe$* % 14B#FaTO^#!!S£fTV\ ^©6 
A#WfcK:£LHIA-A24^#teT2fefeU »]^^®<DMHC class V^ff- YW&W-O 
Mtlr7n- 1M hy— {CT^?*fUfc (A) c «fc 9 UE#tf>MHC class 

I/^^K^^S^^n, $^^TAPPl$MfiK^J;oT^OMHC class I 

J&MOMHC class I/^f- Kl^©|§Bt tttV fCfeo (B) 0 

@10li, rctfhv- 7 fl ^j3 2m*5«tOTAP|5a^e«^*^m-r'5SeV-<^^ — 
£>M-^2UA, *WJtert^OWS&5r«>»SSr^-t-^**e*>5o (A)Ji£i:(His) 6 
fcift:, (B) fi^L J3 2m^[^Sr^ V ^fc 0 <e/Nef 138- 0 2m+US6Ai^>/SeV^|fe&ej!& j£*5V >T 
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e/Nefl38-i5 2m*5J:^KJS6Ai^S^^bTV^5^^^^$tt•rV^§ 0 \s — Z/W- V^f 
Xt— N <e/Nef 138- 0 2m+US6his>/SeV, U— ^2: US6his/SeVc. W 

— ^3: e/Nef 138- j3 2m/SeVb N V4: e/Nef 138- 0 2m/SeVc % U*-^5: wt 
SD SeV 0 

Blltts f b 0 2m*3 «fc tmPl&WS fi«^#^mi-5SeV-<^ * — 

©iAia^xt' 7l£&&2m&m&V1tWC class V^f- K*frfl:©3SS 
^^b/cE!T?fcSo (A)ttTyfe^©#Hl, (B)«^(D^m^^i-o ICr47Ai5*fc 
ttUSeAj'sW^SrlS^-f 5SeV-<^ * — (•=etb^tt<e/Nef 138- £ 2m+ICP47Ai.?>/SeV3; 
fctt<e/Nef 138- j3 2m+US6/us>/SeV) £ A3 V >T^A bfc^ffl^-eii^^S^ 6 R$H0& 
fcjHBJ&^ffiJfcOMHC class I/^<^K^#:«^Ufc*^-efc5^ % e /Nefl38- 
j3 2ra^: ICP47Ai^fcf*US6Ai5i «r#383B"*-3SeV-<* ^ — ^iA Ufc*HIIS"T?W:S^Q! 
^(^6B#^^^m^Sfu<DW-<^^T'»^®Ji«Z)MHC class V^f^ Kft-g-fle 

3893 armfe-r 5 j£#><Dlk&(Dffl& 

— UT«a^3i*nS. 

[Hl^iJ 1 ] HLA-A*2402it^*5 «t T$ t h 0 2ra5tfc^-<Wgt 
fc hOMHC class I©loT*fc5 HLA-A*2402*|k^ jSitFt: h 0 2mit^^« 
, HLA-A24 Sr«pofgSA5|5^lliL^H* (PBMC) I±l5fc<ZM y-fe^i?^— RNA (mRNA) 
J; V) ? ~^sfVtl 0 mRNA(D^f^(i Micro-FastTrack Kit (Invitrogen) £rJB 
V^c„ cDNA -g-JSfclttt AMV-RT First-strand cDNA synthesis kit (LIFE SCIENCE) 

#b^fccDNA ^r^M(Cb-CHLA-A*2402jt^^»^'7-f HLA-5P2, HLA-3B&- 
MV>T. £ 2mat^^-{* b2m-5' , b2m-3' £JBV^-CPCRf£ «fc 9 it*IUfe„ 
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HLA-5P2, 5' -GGGCGGATCCGGACTCAGAATCTCCCCAGACGCCGAG-3' (IB?U#-§- : 7 ) 
HLA-3B, 5' -CCGCCTCGAGCTGGGGAGGAAACAGGTCAGCATGGGAAC-3' (IE?!l#-§- : 8 ) 
b2m-5' , 5' -GGCACGAGCCGAGATGTCTCGCTCCGTGGC-3' (IE?U#-5§- : 9 ) 
b2m-3' , 5' -AATTTGGAATTCATCCAATCCAAATGCGGC-3' (IE?U#-5§- : 1 0 ) 
PCR te94°C305&!\ 58°C30#\ 72°C1^ 351r-f ^ ;KDf, 72^ 7£-e#SSJ&& 
f?ofc 0 PCRte Ex Taq (Takara) ^fflV^TfTofc,, #^ttfcPCRS^)fipGEM-T vec 
tor system (Promega) %mi<^X? n~ (^tb ; ettA*2402/pGEM*3«J;tJ ? /3 2 

dye terminator chemistry (Big-Dye terminator cycle sequencing Ready Reac 
tion kit; Applied Biosystems) £J8V\ ABI-377 DNA Sequencer (£~Cft&$!cSb 

gr©i 5{-ut, 7 p ^j3 2m^riim-rssev^^^— K-rs^ 

^ ^ 5 K(e/ j3 2m/pSeVb) £#111 Lfc 0 /3 2m©>';^-/HB?IJ<DT*^— fc° h — 
:7\ !J A, "fel^Y A'*© E, S i/tf-r^ NotI^(i<£>tt;&Pte:PCR 

felEl«to-CfTofc(01)o !> <DT%Sm&M\%, GGGS (SE?lJ#^- : 1) & 

3 0^ 9 M LfcSB^J (GGGSGGGSGGGS/IB^ijS-^ : 11) £ ft 5 £ 5 »£ U/c Q 

e/b2m-al, 5' -GGAGGTGGCGGGTCCGGAGGTGGTTCTGGTGGAGGTTCGATCCAGCGTACTCCAAAGA 

TT-3' (@H?IJ#-§- : 1 2 ) 
e (Nef ) -a2, 5' -TCTGGCCTGGAGGCTAGATATCCACTGACCTTTGGATGGTGCTTCGGAGGAGGTGGCG 

GGTCC-3' (IH?IJ#-§- : 1 3 ) 
e (Env) -a2, 5' -TCTGGCCTGGAGGCTAGATACCTAAGGGATCAACAGCTCCTAGGGATTGGAGGTGGCG 

GGTCC-3' (IE?U#-^- : 1 4 ) 
e/b2m-a3, 5' -TGCGGCCGCCGTACG<iCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCG€GCTAC 

TCTCTCTTTCTGGCCTGGAGGCT-3' (@H^'J#-§- : 15) 
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b2m-d, 5' -TTGCGGCCGCGATGMCTTTCA(XCTMGTTTTTCTrACTACGGCGTACGTTACATGT 

CTCGATCCCACTT-3' (MH^J#^- : 1 6 ) 
0 2m/pGEM«r8@Lfc: e/b2m-al, b2m-d £jSV^T 94*0 l£\ 48^C l^h 12°C Ift 
„ {£T151^^/Wto72:#, 72"C 7^^T#g^^fTofc: 0 #P>tvfcPCR Mm 
&&mt LTe(Nef)-a2, £>&l^3: e(Env)-a2 t b2m-d £ £fl^Tf^#fcT P 
CR £r N ^kl^O PCR Ift^^t LT e/b2m-a3 t b2m-d SrJBVvriUaH* 
&£T PCR &r?TV\ ^tt^ene/Nef 138- j3 2m, e/Env584- 0 2m ^fK-?r#fc 0 e/Nefl3 
8-0 2m, e/Env584-/3 2mifr>T-^> ^fh^tl pGEM-T vetor system (Promega) £:J1 

fcNotlfcnriBteU P SeV18 + b(+)c7)NotI^»fTO}ei#Ab, Sfti£3£ga^JS:ffll»b 

e/Nef 138- /3 2m/pSeVb, e/Env584- jS 2m/pSeVb 3r#fc ( r e / j8 2m/pSeVbJ 
i~<5) o *7t. :fc^<D j3 2m<Z)^^^i-5^:x^ )3 2m/pSeVb b2m- 

a (5' -TGCGGCCGCCGTACGGCCGAGATGTCTCGCTCCGTGGCCTTA-3' /E^lJ#-^- : 17)£b2 
m-d ££r£^-C_L|5£IDilK: 0 2m/pSeVb 3r#fc„ Nef<D^fc° h— :/ (Nef 138-10 
) ©7^ /^lH^iJ^ia^!J#-§- : 2 Env<D^ fc° b (Env584-ll) ©7^/ 

^iHMSrSa^iJ#-i- : 2 3 f£;^r o 

[HJfe^j3] jgl^MMHC class lW&SSms<? 

•tels?^ VsC/UX E, S V^"*VK NotI^|5{4(D#*DJi PCR {CTfTofc (g|2) 

o 

A24-a#, 5' -TGCGGCCGCCGTACGCCGAGGATGGCCGTCATGGCGCCCCG-3' (@a?IJ#-5§- : 2 

8) 

A24-d4, 5' -TTGCGGCCGCGATGMCTTTCACCCTMGTTTTTCTTACTACGGCGTACGTCACACTT 

TACAAGCTGTGAG—3' (@B^J#-^ : 2 9 ) 
A*2402/pGEM £ri!M£ LT A24-a#, A24-d4 ^J^94t; l£\ 48°C 15K 72°C 
MTISIM'^Mto*:^ 72°C 7#i£-C#S50S£r : fTV\ A24full »rJt£# 
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fc„ WTe/j3 2m/pSeVb f£$P#£ f^St- A24full/pSeVb <£#fc 0 

mmm 4 ] icp47^^,-< ? # £ xjncpw/^ f. — -7mms< ? p—covm 

f^;^lS!>^;^ (HSV-1) &&(D ICP47 (US12) it-fe^^a — 
^£;ft/CV^US12/pGEX-5X-2 TMcGeoch, D. J. , Nucleic Acids Res. 14 ( 

4): 1727-1745 (1986) J MflE«£*LTVN3 0 ICPAli^fc^-WrK^CDK X^ls? 1? 

(his), ir^V ^/l^OE, Sv^^JvK NotI§P-0[(D#*P{i PCR^T^Tofc ( 
03) o 

ICP-Esn, 5' -TGCGGCCGCAGTAAGAAAAACTTAGGGTCAAACGTACGGCCGAGATGTCGTGGGCCCT 

GGAAAT-3' (@B?IJ#-S§- : 34) 
ICPhis-R, 5' -TTGCGGCCGCTATCAATGGTGGTGATGGTGGTGAGCTCCACGGGTTACCGGATTAC- 

3' mzm-w : 3 5 ) 

US12/pGEX-5X-2 %$m.t VXm^94X: 1^48°C l£\ 72°C l£\ ^-C15-^^ ^ 
/HtoTc^. 72°C 7#{;iT#*5a&£rfTl\ ICP47AisW;t&#fc 0 I^T. e/j3 2m/ 
pSeV i / EMB$tmWZZ.(Dm}t : & pSeV18 + c(+) (Kato, A. et al. , J. Virol. 73 ( 
11) : 9237-9246 (1999)) (Cl2»ALT ICP47/uVpSeVc £r#fc 0 

e/Nefl38-/3 2m/pSeVb t ICP47Ais/pSeVc £rKpnI, Spnl (New England BioLab) 
T?$tfbU e/Nef 138- j3 2m/pSeVb (£>e/Nef 138- 0 2ra £r-a-tf$rJt (4kb) t ICP47Ai 
s/pSeVc ICP47/?is &"^tf $r>f- (15kb) £ Ligation Kit Ver. 2 (TaKaRa) 2r/B 
V^T7^ i x-3 >-£:?tV\ <e/Nef 138- # 2m+ICP47£is>/pSeV Sr^fc (EI 4) 0 

[Hffiftl 5 ] US6^H,-<^ ? — *5 J; IRJS6/31 f h — ^^gi,^ ^ d> — <D#M 

t MM" h^jtfo t^/W* (CMV) AD169 $cr>-f /^^fi^Cife TChen, Z. et al 
., Virology 258(2) : 240-248 (1999)j {dfBSt^tb-CV^o CMV AD169 W^t7^i 

mfrb<vwAmmm&mmt u-cpcr Rfo%n<>fr an 3) 0 

US6-a, 5' -TGCGGCCGCCACTCCTTCACTATGGATCTCTTG-3' (IH^!J#-5§- : 3 6 ) 
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US6his-dl, 5' -CTACGGCGTACGTCAATGGTGGTGATGGTGGTGAGCTCCGGAGCCACAACGTCGAAT- 

3' (ia^lJ#-^ : 3 7) 
US6his-d2, 5' -TTGCGGCCGCGATGMnTTCACCCTMGTTTTTCTrACTACGGCGTACGTCA-3' ( 

m&m%- : 3 8 ) 

US6-a, US6his-dl SrJBl^'C, l£\ 48^C, 1#\ 72^0, 15K \ZLX15-^^ ? )V 
frofc^. 72°C, 7#fcT#ftKJSS«rfTV\ US6A/s®T Jt £r#fc 0 ^Te//3 2m/pSeVb 
f£§P#£l?TO;i US6/us/pSeVc 2r#fc 0 

<e/Nef 138- j3 2ra+ICP47Ai\?>/pSeV £ e/Nef 138- j3 2m/pSeVb h US6Ais/pS 

eVc tf>jffl.^*UC<fco-C <e/Nef 138- /3 2m+US6Ai;s>/pSeV 3:#fc (04) 0 

pSeVlS+b (+) , pGEM-L, pGEM-P, pGEM-N, vTF7-3 }4 Hasan, M. K. et al. , J. G 
en. Virol. 78: 2813-2820, 1997. Kato, A. et al. , 1997, EMBO J. 16: 578-58 
7 ^Lt^ Yu, D. et al. , 1997, Genes Cells 2: 457-466 MfBic^tvO^o -fe:^ 

#4 v^^*^?*— <Dwnm-z. ±mxm.Kmm.(D^mz.^xn^t^ 0 e/Nef 

138- 0 2ra/pSeVb*5 «fcTJ ? e/Env584- j3 2m/pSeVb/?>> h , ^fb^fl^ isf^ V^/U?,^? 
# —e/Nef 138- /3 2m/SeVb*5 J: U?e/Env584- j3 2m/SeVb ^#fc (e/ jS 2m/SeVb £ 
£) o ^fcA24full/pSeVb^£>i?V>?V ^^;V^^^>— A24full/SeVb^#fc 0 

ICP47ArVpSeVc*5 <fc tKe/Nef 138- 0 2m+ICP47Ais>/pSeV#> b „ ^ft^tl-t ^^-i 
tysfjv^^? ICP47AiVSeVc*5 £tKe/Nef 138- /3 2m+ICP47/?is>/SeV3r#fc 0 
fc, US6Ai5/pSeVc*3<J;D ? <e/Nefl38-/3 2m+US6Aj»/pSeV ^tt-^ftir 
r>-T/W^-<^ US6Ais/SeVc*5cfctKe/Nef 138- /3 2m+US6Ais>/SeV3r#fc 0 

1^0Wflite»BJMc CV-1 *5J:TJ? LLCMK2 10% V ^iSik^ (FCS) . 10 
OU/ml ^ Mz/bv-fv/y, lOOU/ml ^->yy (Life Technologies) M 
EM (SIGMA) mm (M10) (-Ti^#bfc 0 ^T^-fe^ V-j /IsX&mmZ-lS^X 

#K:ifrk^pg9 % -?:tb^etb|B«c$tLfc m.o. i. I^Htity^ 
2: CV-1»«$*, ^jfa?fMEM^THBffli£#Ufc 0 



WO 2004/031380 




CT/JP2003/012595 



&mm7l ^tTh— ^^/3 2m (e//3 2m) <E>®lR:}o «fct*5£S 
e/ 0 2m/SeVb£ fcfi 0 2m/SeVb fc° h — zfft U) £iirfc CV-1 

*±»«rs -fev^«>^^^*fi[-7-SrKfe*i-5fe«>, 40,000X g -cattoU-Li**:!!! 

#^Jh^4 , ©e/j32m©j£ftfitlJ-:<' K£-f yf- enzyme-linked immunosorbent as 
say (ELISA) fe{CTfrofc 0 Capture ^frKltt^Lk h j8 25: ^ a y^y ^ 

a— -T/l'tfLfc (DACO) 2.5/zg/ml detector trMfctett^Lfc h 025.? njfvz? 
V y^y ^n — JvPtW*^— Or*c*/?~- (DAKO) 500ng/ml £r/Bl\ 3§<fe 
i-te TMB ^"^^y— ^fe^y h (BIO-RAD) £rfflV^Co 

aUp-^^^»C»«fc Y &2%?t2?uzn) is (Biogenesis) £rffil\fc o 

[HJfe^J 8 ] Nef 138-10 #^^CTL^ n — l/(Dm*L 

HLA-A*2402 $r&o HIV-1 j£3^0;>i3f@jh3£&ftK (PBMC) 3:3X 10 5 /96well T 
o R10 100/zl-C— Ijfe^^lUfCo #C£>BK: stimulator&BJ3£ (0. 2/ig/ml PHA (SIGM 
A). 10% Lymphocult-T (Biotest) £r^tfRPMI1640 (SIGMA) igife (R10) T? — BfeS 
tt<fbb3,000 rad ^T^^^fiilt^rfTofc^, lOjiM <7)Nefl38-10 "ClBf (ig^/l^ 
bfcge<D PHA-blast) £r#n?U felt h CD28 1/zg/ml #^ET"e231IW*fif§l Ufc c 
•€r©^|l3aM*5#tJ:stiimilatorJHBlia (10,000 rad -Q%tMWM%S\^ 10 /zM Nefl38-1 
0 TV*^;* bfcg B<£> Epstein-Barr virus transformed B|fflJ3frfcfc (B-LCL) ) ~QM 

^m— — ^{3:0.8 cell/well (DBfa*: 1 X 10 s cell/well stimulator^BJIS (10, 
000 rad ©Miilltt, 10/zM Nef 138-10 X'sV^& Vtc IS© B-LCLh 5X 
10 4 cell/well feeder^tt (3,000 rad XWlMBmM LfctefifA PBMC) title 
10% Lymphocult-T, 2.5% PHA-sup (IS^tA PBMC (3X10 6 /ml) £• 0.2jug/ml PHA 
t? 48 B#PTOMUfcJg«_h?if) #S£TT?3-4H|1WFitU*:o 

[HJ60!I 9 ] M^MMHC class V^Tf- Km^tr^-TSSeV^AM^CT 
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CTL sl Cr ftlilT s/ir-f &£IT<D «fc 0 K UT^f o fc„ hCD4 + T V V*3R«c H9£rl 
0% FCS. lOOU/ml ^fV/h^^ lOOU/ml ^=^y>- 3r^tfRPMI1640 (SI 
GMA) (R10) ' fcXEFtt UfcLo 2X10 3 cell/well <DM&}Mti& (t MflMStf* H9 

) 3r lOOjiCi Na 2 Cr0 4 "C2II*IW9'</^U R10 fcTSUHJfcofcJK 10^M <0^<Zff- 
K (Nefl38-10) -ei^FW^^Ufc 0 SeV«** — lA»»iait5i^ 

ra\ 7^</w>i7 i^wfitr w-fc*?^ rn^^^^— aBjasr?sipi-s2ompMefr) Km 

5(C^^fi^^^^-CSeV-<^^— i.=10:2-e^Tofc 0 # E:T it (^ 

i: L--C*n^L4B#F H l 37'CTM' >-^r^.-<— b U ^:?>Jh?f f*<D 51 Cr y # £7^— t? 
SU^UfCo S$fe$Cf±i (Spontaneous release) <D?l!l^-^ 7 =. ^ &BJJ&tf>ft:fr 9 
l£ R10 £r N S^l^ai (Maximum release) <Dm\fefcfc^7^i!?<i?—mfa<DttK> 9 
4% TritonX-100/PBS %A*Lfc 0 

Sfc^&jyiy* (Specific Lysis) (%) fi DS-lf^lTVKDcpm — g£fe6fcffl(Spont 
aneous release) GQcpm] / Hx^dfcfcb (Maximum release) (Dcpm — ^ $d&fctj (Sponta 
neous release) (E>cpm] X 100 "eff#b^L 0 

Wife^mM: class I/^^K4*^#:©CTLtCj;SS8«SrWI^^.3l$**-H5lJl^ 
bfc 0 A24full/SeVb t e/Nef 138- j3 2m/SeVb £r*^A UfcjNBfl&tZlSSV^ *tM^j# 
SWCTL^tt^*tftm"T?# Sit ^JPJ UfCo 

1 0 ] SeViUAM^ h Ufc^ t° h — 0 2m<D$}W: 

SeVm^mmX*m$L£tlZi=c-K° h — -7m& &2m&mMi-Z>fc#>, e/Nefl38-j3 2m/ 
SeVbSrH93NBI&»^m. o. i.=2t'|AL, 3 nmzj^±t&&mi&U&mVX^\f h~ 
^^/3 2m^tp^^Sr#fc 0 A24full/SeVbSrl«Jfe$-«:*:H9Sr«fi«JjHBJiafc UTH 
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mx% zzt tmw u/co 

imMmi 1] ICP47, US6f£j;3&BJ8frgffiMHC class 1/^^ K^-^#:(Odownr 
egulation 

t hCM + TV^^Wmi9s MT-2, K~^A11. 1M (Foung, S. K. 

H. , etal. , 1986, Human Immunol. 15:316-319) $310% FCS % lOOU/ml XfV^ 
h-^W, lOOU/ml ^^tfRPMI1640 (SIGMA) J^iffi (RIO) l£T*&tl 

UfCo HIV-1 ^2k#d>£>ft^£Ufc CTL line, CTL clone « 10% Lymphocult-T (B 
iotest) ^tpRlOfCTlg^LfCo 

t hCD4 + T!) H9 dICP47AzVpSeVc, US6/u's/pSeVc 3rm. o. i. 3 fcLTJfi} 

18, 24, 30, 42 BfP^KlfctMHC class I ^E-/^a — ^/Mftft: 3F10 FITC 
*H!$ (Ancell)T'»^®^'feU 7 0-^ b 1J f£T$?$r Ufc 0 100{g 
^Lfc^CMHC class I#C#\ 3F10-FITCi:4 o C > 20#f!uKJ&£i3:fc^, 3IH$fc^Ul 
% ^^JVJ^T^M K£ra tfPBS (Phosphate Buffered Saline) KlTB^Lfc 
o ^*5«fO«^^tt2% ^J^lM, 0.1% T^t-ThV «7A^tfPBS^VN 
fc 0 70-^ MJ— tt FACS Caliber (Beckton Dickinson) fcTfT^, M 
W^f^FlowJo Ver. 3.3 (Treestar) 3riBl^c 0 

c^r»$WcM-Ci*^^^i§i:^tfcMHC class V^f- b 
, Sflfc© MHC class V^Zf*f- Y^^<Om^^(0^^tmU^X\^ZLhi)^ 
I^^tLfc (17), U^L-Jfe^S^lS^OMHC class I/^f- UTT 

[HJfeM 1 2 ] gE#<DMHC class I/^^ KlS^^O^Stf)^ 
7W(Dm.mfc£ <9 ffM<7)MHC class V^ff- Klt^frO^^W^JT # 
^^tLfcr £2^, #a«#<DMHC class l/^f- 9 Rfc* 
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EfeteSfciS-^^KOflKHWU MT-2t» (HLA-A24+) ^'COpeptide stripp 
ing buffer (0. 13M citric acid (pH3), 66mM Na 2 HP04, 150mM NaCl, 17/ig/ml Ph 
enol Red) 200 u IX 1 #M*Qta U 12ml<E>RPMI1640 IZ.X *Pfn-f Z> b K 

£9*Tofc 0 ^aa:^ (o^r B i) > i> 3, 6^p H m^HLA-A24^L#:m^-r^y k 

— *\ All. lM<Dm^±.^. ^!>^IgG^L^FITC^Bi8 (Imunotech) 1?f&-feU -b 

mtmmz.7u~v-4 hv—Kxfm\^ti cms) . 
wt (ph 3) ^mm&mm-rzz kK&v . mmvs mhc ciass ia^^k^^ 

±.<0^ff- Ftim&tl. ftBJ3frS®_b<£> MHC class iWf Kft^WKSi 

[Hife^y i 3 ] »*a»3 .fctmpMFS e®^m-<^ m £ mhc c 

lass V<"?3- KMfOi^> 

^S«#^MHC class I/^^K^-g-^^r^^^iirSr ttffrfaotKDX* 
% TAP|B»§ 6 K3§m-< * * — J£2te&TAP|fi£FS S SC^-HMBSm b/c^ (14B#r*u 
> Bfe*&3«rl6LIE#0>MHC class I/^f- K*£H**rIfc* U *6>K:6I*IBJ 
^}d«^®<DMHC class I/^f- KS^^ttS^ttiot, TAPPJ.* 
Se®fcJ:S*fS©MHC class 1/^^ K«^©#WiaK3E®©3SmWi^l©26* 

MT-2^BJ3S^ICP47/fiVSeVc^fc«US6 J 6jVSeV%in.o. i. 3fcITJ&2te$-«\ 14B£M3I 

Kmjfcm 2 kmmz.m#m&ft\<\ ^(OQ^mm^mmmi 2 tn^toiHc da 

ss I/-*WK*aH* (All. Ill) TiTOMSrlfefeU h!)H^-C 
iWtfc (HI9) o ICP47, US6^t>Kl*fSl©MHC class I/^Tf- KH^flW^WJfe 

fit msir-fes r t &mm z titio 
mmm 1 4 ] tapp&m e « ^ ^ t° h —zfm& $ an^ss^* ^—kuistap 

mmm 5 xim^tcTAPmrnm^wt^ Y—zm&fi2m*&\z.%m-rz>'<* * 
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CV-l$Hfl&fce/Nefl38-j3 2m, US6Ais ?r^->Sr^mi"-5SeV, ^.tt^^^^-fSSeV 
„ m£MSeV& m.o. i. 3 H:-aflgfe£ii\ ^r(D24^P^lC^M^HJHX Ufc c HI 
l&Ufcl»$BJ§&£rTNE Buffer (lOmM Tris-HCl (pH7.8), 1% NP40, 0. 15M NaCl, 
ImM EDTA, 10/ig/ml aprotinin) {£T*§$?U ^<7)"5X^iIi#fcSDS-PAGE£:?TV\ $ 
b^(His) 6 £t#\ fet/32m^^T^^^.^^^0 5/^^ V^?:ffV\ US6AzX 
e/Nefl38-j3 2m^6^^5t^Ufc (HI 10) „ PVDFjgSfcl^n 5,7^ 

ffc Penta-His Antibody (QIAGEN), tifefflrfi 0 2m#L#s: (Immunotech) £4<C. 1 B# 
MS^ £ *fc 0 4 08fc$#-«2OO<M»;ffir3R b fcfcv^ •> * IgG ^ftfcHRP^fc (Roche) £ 
SS1NfFbM$*> 4 |El?5fe#^Lumi-Light plus substrate (Roche) &m^^X$£ 
-fe^^fCo ^ttJteLumi Imager Fl (Boehringer Manheim) %m^XTfo fc 0 flcfrfc 
(4TBS-T (20mM Tris-HCl (pH7.5K 500mM NaCl, 0. 05% Tween-20) &JlV\ %iW<D 
#^Ct±10ffiF*fr3fcUfc^ri ^SrfflV>fc 0 <e/Nefl38-£ 2m+US6Ais>/SeV^ 

lfe&M£*5 V ^TUS6AjX e/Nef 138- 0 2m<Z>3§^3&5flKB $ 2xfc 0 US6Af s©3B5M: fcUS 

6Ajvsevc t mgmmm-v&zzL t &mm&tb%i 0 

m$k<Dmc class i/^ff- Yl&&QE<DmU 

mmm 13. 1 4 <t *> mwm&M l/ltapr&*§ et^^fb —-rm^t 0 2m*3§ 

m^^^-^»X*«rt^tt^fi«S^O^t: 0 b—^^r^UfcMHC class 1/ 
KM*ollMSffi©^^fti0ij $ tb. TAP^:^ bfc^^ K©*&afe«ri& 
U?fcV^t 0 ^ p ^-g-/3 2m^^U•rv^SMHC class V^f~ 

MT-2lBJ^^ICP47Ai5/SeVc^ fc fiUS6Ais/SeV. <e/Nef 138- 0 2m+ICP47Ais>/SeV^ 
fcf^<e/Nef 138- j3 2m+US6Ar\s>/SeV3rm. o. i. 3te-CJS8fe$ii\ 14B#M&t£Sfe&fe0!l 1 

3 tmwzmtim&in^ ^<D6mmmzmmmi 3tmmiz.mc class u^zf 
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^KUteH* (All. 1M) -eJUBJ&^BSrlfrfeb. h U —fcTflWf bfc 

(ill) 0 ICP47Aj5/SeVc, l}S6Ms/SeVcm%kMB&Xi-£bhfcmB&tig£:&<DlMC c 
lass l/^-^f- \?&&fc<Dm%l&ttLffl£]rhX^Z>fc, <e/Nef 138- 0 2m+ICP47Ais>/S 
eV, <e/Nef 138- 0 2nrfUS6Ajs>/SeV^^B|&-e»i»^SeV^^^BJ^ t W^M l"** 
£T?MHC class I/^^K«^^|EI^gb"CV^5o ^tbtt, TAPBB.*M6SC£ ^ fc° 

HC class I/^^K«^^s*»^^:i^5^^5^^^:«mu-CV^Si^:Sr3^UTV^S. 

&sm\z&y). mmmmmmiz&^x^K' h~ ^^mhc class i*fc«/32m^ 

(M—<V) h— ^^r^-TSMHC class I/^f- KD[-fr#:«r3lWJfi*BBfci«* 

mKmm,-? %z.t &-*im £ ft 5„ -r v ^t$& £ ^ * ^ #?-e^ tr h — :/^mhc 

class I^fc{*/3 2m^m$-* ; 5^^^--^A-r5^{C^0J^?£^Mi- 
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1. MHC class I{cl«J: S ^1-515^ tf h—^Oti^Srii^i-S^^-efeoT, 

(a) »^TAPSte^PJ.Wi-?>Xm. *3«fct* 

(b) xf h— ^^M^-^-frfcMHC class I litfcftxlf h-y|r||[^^^ 

3. *BJ!&©TAPfiH4SrRa*"f SXmas, TAP|fi#^&^3S6«&«»lll&fc:g& 
fcfe £ 12:5 XS3- fete, flSS6W3: = — K^S"** ^-^M^AtSItT' 

o 

7. (i) TAPJt^O^Sm^HIL^^H-CV^^ TAPPS.^JSr^JK JcfcteTAP 
•frfcMHC class I S^^U<t4^tfh— Z?&m&iS&tlfi2m&=''- Ki-£>3&<^ 

8. (i) TAPP£^J^7tf*^PJ.^J^m'5r^^-<^^— . fcit; (ii) xk°h 
— ^^M-^^-yrfcMHC class I ££££ b < fi^ t° h— T'&W&Z'&lt j3 2m, &1t 
ftifh- ^«r»'£'£*fc:MHC class I fig£&L< «^ ^ $ 2 

9. TIE (i) *5J;U? (ii) (Dmij&ftZLzSffitl:^?*— ; 

(i) TAPiaWJ, *5£-0* 

(ii) ^t" h— ^B*^$^rfcMHc class i mm&fzfc^*? h—Zf&m&Zl*: 
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1/1 1 



(J\\ e/0 2m/pSeVb 

K ' f=n e/|32 



(B) 



pSeV18b(+) 



P2m bKfcS*KaK&fc^6K&^^ 360 bp 



e/02m ft^I'Mlll fe^^yt^y?^ 429,432 bp 

GS'J>*-(13aa) 

mm A24-Nef138-10-i HLA-A*2402lC «fc M jg;* 

— A24-Env584-11 J £*lfcHIV-1ibf h-? 



(C) 



<-• Not I -> < p2nP>W* •> 

gcggccgccgtacggccgagatgt^gctccgtc^ 

msrsvalavlallslsglea 

(E5i]#^:18) 



< • H1V-A24Nefl38-IO > 

AGATATCCACTGACCTTTGGATGGTGCTTC GGA (IE5iJS^:20) 
RYPLTFGWCP G (1H5I|#^:21) 

< HIV-A24Env584-U > 

AGATACCTAAGGGATCAACAGCTCCTAGGGATT (1B$U§^:22) 
RYLRDQQLLGI (E5ll§^:23) 

< 'J>*- •'• X p2m 

GGAGGTGGCGGGTCCGGAGGTGGTTCTGGTGGAGGTTCGATCCAGCGTACTCCAAAGATT — | 

GGGGSGGGSGGGSIQRTPKI 



(E5"lg^:19) 



mm 



(IE5U§^:24) 
(1B5IJ§^:25) 



■ > <&M> <- Svfihlb -> <- Not] -> 

-MGTGGGATCGAGACATGTMCGTACGCCGTAGTMGAAAMCTTAGGGTGAMGTTCATCGCGGCCGC (K*iJS^:26) 
K W D R D M * (E5U§^|:27) 
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(A) 



pzi A24full 



M F HN L 
A24full/pSeVb 



pSeV18b(+) 



") 



(B) 



<A24full/SeVb> 

<•- Not 1 -> <• A2402 

GCGGCCGCCGTACGCCGAGGATGGCC6TCATGGCGCCC 

M A V M A P 



(E5«W:30) 
(EM*31) 



A2402 > <-Ev^t;i/-> '<"S*/W*-> <-■ Not I -> 

L CTCACAGCTTGTAAAGTGTGACGTACGCCGTAGTMGAAAMCTTAGGGTGAAAGTTCATCGCGGCCGC 
t T a r k v * (E5il§^:32) 
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3/1 1 



1=3 ICP47his 
P=? US6his 



/ N P TC m" F "Hn L _> \ 

lCP47his, US6his/pSeVc J 



(B) pSeV18c(+) 



<ICP47 Ms/pSeVo 

<..NotI -> <£^t% <.Si/?*fl/.> < ICP47 

GCGGCC6CAGTAAGAAAAACTTAGGGTCAAACGTACGGCCGAGATGTC6TGGGCCCTGGAA 

M S W A L B 



(1B5IJS^:39) 
(E5iJ#^:40) 



ICP47 -> < 0%- ■> <--NotI-> | 

■CGTAATCCGGTAACCCGTGGAGCTCACCACCATCACCACCATTGATAGCGGCCGC (E51JS^:41 ) 
RNPVTRGAHHHHHH* (E$IJS^:42) 

<US6 Ms/pSeVo 

<-.NotI-> <Si/?*jU> <- US6 

GCGGCCGCAGTAAGAAAAACTTAGGGTCAAAGCCTTCACTATGGATCTCTTGATTCGT -i (1B$>J§#:43) 

M D L L I R |(|g»-^:44) 



[ 



mm 



US6 .-. > <- Ps) 6 > <- Not i .> 

ATTCGACGTTGTGGCTCCGGAGCTCACCACCATCACCACCATTGATAGCGGCCGC (E$IJ#^:45) 
IRRCGSGAHHHHHH* (1B$I|#^:46) 
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4/1 1 




CO 



IX, 



J3 

"55 





Pi ft 
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co 

A ^ 
.£2 A 
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5/1 1 

(A) 

A24full/SeVb t e/Nefl38-p2m/SeVb&£^ttwt/SeV£ 
m.o.i. = 10 : 2 KTH9KSSfe 
(H9; fcMtJBJfe£fc, HLA-A*2402-) 

20hr 

T 

!M9H&£ t LX Nef 138-10 mmmcnM 

(B) so i 1 




1:1 2:1 4:1 

E:T 

-*- A24full+e/Nef 138-p2m 

-*"A24full+wt 

-♦- A24full+wt 

s<-?*5- hV-S/VX (10(iM) 
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6/1 1 



(A) 



A24full/SeVb t vrt/SeV&3l>tte/Nefl38-p2m/SeVb£ 
m.o.i. = 10 : 2 13TH9£« 
(H9; tKHM**, HLA-A*2402~) 



20hr 



H9£e/Nefl38-p2m/SeVbl&(m.o.i.=2) 3 



lhr 



Nefl38-10 m&toCnM&m^XCYLTy^ 
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Ohr 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Methods for enhancing MHC class I presentation of 
an exogenous epitope by inhibition of TAP activity 

<130> D3-A0102P 

<140> 
<141> 

<150> JP 2002-288394 
<\51> 2002-10-01 

<160> 54 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

Gly Gly Gly Ser 
1 



<210> 2 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 2 

Gly Gly Gly Gly Ser 



WO 2004/031380 




CT/JP2003/012595 



1 5 



<210> 3 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

Gly Gly Pro Gly Gly Gly Ser Gly Gly Gly 
1 5 10 



<210> 4 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

Gly Gly Pro Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 
15 10 15 

Ser Gly Gly Gly 
20 



<210> 5 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially . 
synthesized sequence 



<400> 5 
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Gly Gly Pro Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 
15 10 15 

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly 
20 25 30 



<210> 6 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 6 

Gly Gly Ser Gly Gly Gly Ala Ser Gly Gly 
1 5 10 



<210> 7 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 7 

gggcggatcc ggactcagaa tctccccaga cgccgag 



<210> 8 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 8 
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ccgcctcgag ctggggagga aacaggtcag catgggaac 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 9 

ggcacgagcc gagatgtctc gctccgtggc 30 

<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

aatttggaat tcatccaatc caaatgcggc 30 



<210> 11 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser 
1 5 10 



<210> 12 
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<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 12 

ggaggtggcg ggtccggagg tggttctggt ggaggttcga tccagcgtac tccaaagatt 60 



<210> 13 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 13 

tctggcctgg aggctagata tccactgacc tttggatggt gcttcggagg aggtggcggg 60 
tec 63 



<210> 14 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 14 

tctggcctgg aggctagata cctaagggat caacagctcc tagggattgg aggtggcggg 60 
tec 63 



<210> 15 
<211> 81 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 15 

tgcggccgcc gtacggccga gatgtctcgc tccgtggcct tagctgtgct cgcgctactc 60 
tctctttctg gcctggaggc t 81 



<210> 16 
<211> 71 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 16 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg ttacatgtct 60 
cgatcccact t 71 



<210> 12 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 17 

tgcggccgcc gtacggccga gatgtctcgc tccgtggcct ta 



<210> 18 
<211> 80 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 

<221> CDS 

<222> (21) . . (80) 

<400> 18 

gcggccgccg tacggccgag atg tct cgc tec gtg gec tta get gtg etc gcg 53 

Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala 
1 5 10 



eta etc tct ctt tct ggc ctg gag get 
Leu Leu Ser Leu Ser Gly Leu Glu Ala 
15 20 



80 



<210> 19 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<400> 19 

Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu Leu Ser Leu Ser 
15 10 15 

Gly Leu Glu Ala 
20 



<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<220> 
<221> CDS 
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<222> (1) . . (30) 
<400> 20 

aga tat cca ctg acc ttt gga tgg tgc ttc 30 
Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe 
1 5 10 



<210> 21 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<400> 21 

Arg Tyr Pro Leu Thr Phe Gly Trp Cys Phe 
15 10 



<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1).. (33) 

<400> 22 

aga tac eta agg gat caa cag etc eta ggg att 33 
Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly lie 
15 10 



<210> 23 
<211> 11 
<212> PRT 

<213> Artificial Sequence 



<400> 23 

Arg Tyr Leu Arg Asp Gin Gin Leu Leu Gly ILe 
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15 10 



<210> 24 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1) . . (60) 

<400> 24 

gga ggt ggc ggg tec gga ggt ggt tct ggt gga ggt teg ate cag cgt 48 

Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser He Gin Arg 
15 10 15 

act cca aag att 60 
Thr Pro Lys He 
20 



<210> 25 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<400> 25 

Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser He Gin Arg 
15 10 15 

Thr Pro Lys He 
20 



<210> 26 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1).. (18) 

<400> 26 

aag tgg gat cga gac atg taacgtacgc cgtagtaaga aaaacttagg 
Lys Trp Asp Arg Asp Met 
1 5 

gtgaaagttc atcgcggccg c 



<210> 27 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 27 

Lys Trp Asp Arg Asp Met 
1 5 



<210> 28 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

tgcggccgcc gtacgccgag gatggccgtc atggcgcccc g 41 

<210> 29 
<211> 71 
<212> DNA 

<213> Artificial Sequence 



48 



69 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg tcacacttta 60 
caagctgtga g 71 



<210> 30 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 

<221> CDS 

<222> (21). . (38) 

<400> 30 

gcggccgccg tacgccgagg atg gcc gtc atg gcg ccc 38 

Met Ala Val Met Ala Pro 
1 5 



<210> 31 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 31 

Met Ala Val Met Ala Pro 
1 5 



<210> 32 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1).. (18) 

<400> 32 

etc aca get tgt aaa gtg tgaegtaege cgtagtaaga aaaacttagg 48 
Leu Thr Ala Cys Lys Val 
1 5 

gtgaaagttc atcgcggccg c 69 



<210> 33 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 33 

Leu Thr Ala Cys Lys Val 
1 5 



<210> 34 
<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

tgcggccgca gtaagaaaaa cttagggtca aaegtaegge cgagatgtcg tgggccctgg 60 
aaat 64 



<210> 35 
<211> 56 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

ttgcggccgc tatcaatggt ggtgatggtg gtgagctcca cgggttaccg gattac 56 



<210> 36 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

tgcggccgcc actccttcac tatggatctc ttg 33 



<210> 37 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

ctacggcgta cgtcaatggt ggtgatggtg gtgagctccg gagccacaac gtcgaat 57 



<210> 38 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 38 

ttgcggccgc gatgaacttt caccctaagt ttttcttact acggcgtacg tea 53 



<210> 39 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 

<221> CDS 

<222> (43). . (60) 

<400> 39 

gcggccgcag taagaaaaac ttagggtcaa acgtacggcc gag atg teg tgg gec 54 

Met Ser Trp Ala 
1 

ctg gaa 60 
Leu Glu 
5 



<210> 40 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 40 

Met Ser Trp Ala Leu Glu 
1 5 



<210> 41 
<211> 55 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1) . . (42) 

<400> 41 

cgt aat ccg gta acc cgt gga get cac cac cat cac cac cat 42 
Arg Asn Pro Val Thr Arg Gly Ala His His His His His His 
1 5 10 

tgatagegge cgc 55 



<210> 42 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<400> 42 

Arg Asn Pro Val Thr Arg Gly Ala His His His His His His 
1 5 10 



<210> 43 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 

<221> CDS 

<222> (41). . (58) 

<400> 43 

gcggccgcag taagaaaaac ttagggtcaa agccttcact atg gat etc ttg att 55 

Met Asp Leu Leu He 
1 5 



cgt 



58 
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Arg 



<210> 44 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<400> 44 

Met Asp Leu Leu lie Arg 
1 5 



<210> 45 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<220> 
<221> CDS 
<222> (1) . . (42) 

<400> 45 

att cga cgt tgt ggc tec gga get cac cac cat cac cac cat 42 
He Arg Arg Cys Gly Ser Gly Ala His His His His His His 
1 5 10 

tgatagegge cgc 55 



<210> 46 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<400> 46 

He Arg Arg Cys Gly Ser Gly Ala His His His His His His 
1 5 10 
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<210> 47 

<211> 2960 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (165).. (2588) 

<223> 

i 

<400> 47 

ggcacgaggg tgtgcgtgat ggagaaaatt gggcaccagg gctgctcccg agattctcag 60 

atctgatttc cacgcttgct accaaaatag tctgggcagg ccacttttgg aagtaggcgt 120 

tatctagtga gcaggcggcc gctttcgatt tcgctttccc ctaa atg get gag ctt 176 

Met Ala Glu Leu 
1 

etc gec age gca gga tea gec tgt tec tgg gac ttt ccg aga gee ccg 224 
Leu Ala Ser Ala Gly Ser Ala Cys Ser Trp Asp Phe Pro Arg Ala Pro 
5 10 15 20 

ccc teg ttc cct ccc cca gee gec agt agg gga gga etc ggc ggt ace 272 
Pro Ser Phe Pro Pro Pro Ala Ala Ser Arg Gly Gly Leu Gly Gly Thr 
25 30 35 

egg age ttc agg ccc cac egg ggc gcg gag agt ccc agg ccc ggc egg 320 
Arg Ser Phe Arg Pro His Arg Gly Ala Glu Ser Pro Arg Pro Gly Arg 
40 45 50 

gac egg gac ggc gtc cga gtg cca atg get age tct agg tgt ccc get 368 
Asp Arg Asp Gly Val Arg Val Pro Met Ala Ser Ser Arg Cys Pro Ala 
55 60 65 

ccc cgc ggg tgc cgc tgc etc ccc gga get tct etc gca tgg ctg ggg 416 
Pro Arg Gly Cys Arg Cys Leu Pro Gly Ala Ser Leu Ala Trp Leu Gly 
70 75 80 

aca gta ctg eta ctt etc gee gac tgg gtg ctg etc egg ace gcg ctg 464 
Thr Val Leu Leu Leu Leu Ala Asp Trp Val Leu Leu Arg Thr Ala Leu 
85 90 95 100 



ccc cgc ata ttc tec ctg ctg gtg ccc ace gcg ctg cca ctg etc egg 



512 
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Pro Arg He Phe Ser Leu Leu Val Pro Thr Ala Leu Pro Leu Leu Arg 
105 110 115 

gtc tgg gcg gtg ggc ctg age cgc tgg gec gtg etc tgg ctg ggg gec 560 
Val Trp Ala Val Gly Leu Ser Arg Trp Ala Val Leu Trp Leu Gly Ala 
120 125 130 

tgc ggg gtc etc agg gca acg gtt ggc tec aag age gaa aac gca ggt 608 
Cys Gly Val Leu Arg Ala Thr Val Gly Ser Lys Ser Glu Asn Ala Gly 
135 140 145 



gee cag ggc tgg ctg get get ttg aag cca tta get gcg gca ctg ggc 
Ala Gin Gly Trp Leu Ala Ala Leu Lys Pro Leu Ala Ala Ala Leu Gly 
150 155 . 160 



gag atg gee att cca ttc ttt acg ggc cgc etc act gac tgg att eta 
Glu Met Ala He Pro Phe Phe Thr Gly Arg Leu Thr Asp Trp He Leu 
265 270 275 

caa gat ggc tea gee gat ace ttc act cga aac tta act etc atg tec 



656 



ttg gee ctg ccg gga ctt gee ttg ttc cga gag ctg ate tea tgg gga 704 
Leu Ala Leu Pro Gly Leu Ala Leu Phe Arg Glu Leu He Ser Trp Gly 
165 170 175 180 ' 

gee ccc ggg tec gcg gat age acc agg eta ctg cac tgg gga agt cac 752 
Ala Pro Gly Ser Ala Asp Ser Thr Arg Leu Leu His Trp Gly Ser His 
185 190 195 

cct acc gee ttc gtt gtc agt tat gca gcg gca ctg ccc gca gca gee 800 
Pro Thr Ala Phe Val Val Ser Tyr Ala Ala Ala Leu Pro Ala Ala Ala 
200 205 210 

ctg tgg cac aaa etc ggg age etc tgg gtg ccc ggc ggt cag ggc ggc 848 
Leu Trp His Lys Leu Gly Ser Leu Trp Val Pro Gly Gly Gin Gly Gly 
215 220 225 

tct gga aac cct gtg cgt egg ctt eta ggc tgc ctg ggc teg gag acg 
Ser Gly Asn Pro Val Arg Arg Leu Leu Gly Cys Leu Gly Ser Glu Thr 
230 235 240 

cgc cgc etc teg ctg ttc ctg gtc ctg gtg gtc etc tec tct ctt ggg 944 
Arg Arg Leu Ser Leu Phe Leu Val Leu Val Val Leu Ser Ser Leu Gly 
245 250 255 260 



896 



992 



1040 
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Gin Asp Gly Ser Ala Asp Thr Phe Thr Arg Asn Leu Thr Leu Met Ser 
280 285 290 

att etc acc ata gec agt gca gtg ctg gag ttc gtg ggt gac ggg ate 1088 
He Leu Thr He Ala Ser Ala Val Leu Glu Phe Val Gly Asp Gly He 
295 300 305 

tat aac aac acc atg ggc cac gtg cac age cac ttg cag gga gag gtg 1136 
Tyr Asn Asn Thr Met Gly His Val His Ser His Leu Gin Gly Glu Val 
310 315 320 

ttt ggg get gtc ctg cgc cag gag acg gag ttt ttc caa cag aac cag 1184 
Phe Gly Ala Val Leu Arg Gin Glu Thr Glu Phe Phe Gin Gin Asn Gin 
325 330 335 340 

aca ggt aac ate atg tct egg gta aca gag gac acg tec acc ctg agt 1232 
Thr Gly Asn He Met Ser Arg Val Thr Glu Asp Thr Ser Thr Leu Ser 
345 350 355 

gat tct ctg agt gag aat ctg age tta ttt ctg tgg tac ctg gtg cga 1280 
Asp Ser Leu Ser Glu Asn Leu Ser Leu Phe Leu Trp Tyr Leu Val Arg 
360 365 370 

ggc eta tgt etc ttg ggg ate atg etc tgg gga tea gtg tec etc acc 1328 
Gly Leu Cys Leu Leu Gly He Met Leu Trp Gly Ser Val Ser Leu Thr 
375 380 385 

atg gtc acc ctg ate acc ctg cct ctg ctt ttc ctt ctg ccc aag aag 1376 
Met Val Thr Leu He Thr Leu Pro Leu Leu Phe Leu Leu Pro Lys Lys 
390 395 400 

gtg gga aaa tgg tac cag ttg ctg gaa gtg cag gtg egg gaa tct ctg 1424 
Val Gly Lys Trp Tyr Gin Leu Leu Glu Val Gin Val Arg Glu Ser Leu 
405 410 415 420 

gca aag tec age cag gtg gee att gag get ctg teg gee atg cct aca 1472 
Ala Lys Ser Ser Gin Val Ala He Glu Ala Leu Ser Ala Met Pro Thr 
425 430 435 

gtt cga age ttt gee aac gag gag ggc gaa gee cag aag ttt agg gaa 1520 
Val Arg Ser Phe Ala Asn Glu Glu Gly Glu Ala Gin Lys Phe Arg Glu 
440 445 450 

aag ctg caa gaa ata aag aca etc aac cag aag gag get gtg gee tat 1568 
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Lys Leu Gin Glu He Lys Thr Leu Asn Gin Lys Glu Ala Val Ala Tyr 
455 460 465 

gca gtc aac tec tgg acc act agt att tea ggt atg ctg ctg aaa gtg 1616 
Ala Val Asn Ser Trp Thr Thr Ser He Ser Gly Met Leu Leu Lys Val 
470 475 480 

gga ate etc tac att ggt ggg cag ctg gtg acc agt ggg get gta age 1664 
Gly He Leu Tyr He Gly Gly Gin Leu Val Thr Ser Gly Ala Val Ser 
485 490 495 500 

agt ggg aac ctt gtc aca ttt gtt etc tac cag atg cag ttc acc cag 1712 
Ser Gly Asn Leu Val Thr Phe Val Leu Tyr Gin Met Gin Phe Thr Gin 
505 510 515 

get gtg gag gta ctg etc tec ate tac ccc aga gta cag aag get gtg 1760 
Ala Val Glu Val Leu Leu Ser He Tyr Pro Arg Val Gin Lys Ala Val 
520 525 530 

ggc tec tea gag aaa ata ttt gag tac ctg gac cgc acc cct cgc tgc 1808 
Gly Ser Ser Glu Lys He Phe Glu Tyr Leu Asp Arg Thr Pro Arg Cys 
535 540 545 

cca ccc agt ggt ctg ttg act ccc tta cac ttg gag ggc ctt gtc cag 1856 
Pro Pro Ser Gly Leu Leu Thr Pro Leu His Leu Glu Gly Leu Val Gin 
550 555 560 

ttc caa gat gtc tec ttt gec tac cca aac cgc cca gat gtc tta gtg 1904 
Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg Pro Asp Val Leu Val 
565 570 575 580 

eta cag ggg ctg aca ttc acc eta cgc cct ggc gag gtg acg gcg ctg 1952 
Leu Gin Gly Leu Thr Phe Thr Leu Arg Pro Gly Glu Val Thr Ala Leu 
585 590 595 

gtg gga ccc aat ggg tct ggg aag age aca gtg get gec ctg ctg cag 2000 
Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val Ala Ala Leu Leu Gin 
600 605 610 

aat ctg tac cag ccc acc ggg gga cag ctg ctg ttg gat ggg aag ccc 2048 
Asn Leu Tyr Gin Pro Thr Gly Gly Gin Leu Leu Leu Asp Gly Lys Pro 
615 620 625 

ctt ccc caa tat gag cac cgc tac ctg cac agg cag gtg get gca gtg 2096 
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Leu Pro Gin Tyr Glu His Arg Tyr Leu His Arg Gin Val Ala Ala Val 
630 635 640 

gga caa gag cca cag gta ttt gga aga agt ctt caa gaa aat att gcc 2144 
Gly Gin Glu Pro Gin Val Phe Gly Arg Ser Leu Gin Glu Asn He Ala 
645 650 655 660 

tat ggc ctg acc cag aag cca act atg gag gaa ate aca get get gca 2192 
Tyr Gly Leu Thr Gin Lys Pro Thr Met Glu Glu He Thr Ala Ala Ala 
665 670 675 

gta aag tct ggg gcc cat agt ttc ate tct gga etc cct cag ggc tat 2240 
Val Lys Ser Gly Ala His Ser Phe He Ser Gly Leu Pro Gin Gly Tyr 
680 685 690 

gac aca gag gta gac gag get ggg age cag ctg tea ggg ggt cag cga 2288 
Asp Thr Glu Val Asp Glu Ala Gly Ser Gin Leu Ser Gly Gly Gin Arg 
695 700 705 

cag gca gtg gcg ttg gcc cga gca ttg ate egg aaa ccg tgt gta ctt 2336 
Gin Ala Val Ala Leu Ala Arg Ala Leu He Arg Lys Pro Cys Val Leu 
710 715 720 

ate ctg gat gat gcc acc agt gcc ctg gat gca aac age cag tta cag 2384 
He Leu Asp Asp Ala Thr Ser Ala Leu Asp Ala Asn Ser Gin Leu Gin 
725 730 735 740 

gtg gag cag etc ctg tac gaa age cct gag egg tac tec cgc tea gtg 2432 
Val Glu Gin Leu Leu Tyr Glu Ser Pro Glu Arg Tyr Ser Arg Ser Val 
745 750 755 

ctt etc ate acc cag cac etc age ctg gtg gag cag get gac cac ate 2480 
Leu Leu He Thr Gin His Leu Ser Leu Val Glu Gin Ala Asp His He 
760 765 770 

etc ttt ctg gaa gga ggc get ate egg gag ggg gga acc cac cag cag 2528 
Leu Phe Leu Glu Gly Gly Ala He Arg Glu Gly Gly Thr His Gin Gin 
775 780 785 

etc atg gag aaa aag ggg tgc tac tgg gcc atg gtg cag get cct gca 2576 
Leu Met Glu Lys Lys Gly Cys Tyr Trp Ala Met Val Gin Ala Pro Ala 
790 795 800 

gat get cca gaa tgaaagcett ctcagacctg cgcactccat ctccctccct 2628 
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Asp Ala Pro Glu 
805 

tttcttctct ctgtggtgga gaaccacagc tgcagagtag gcagctgcct ccaggatgag 2688 

ttacttgaaa tttgccttga gtgtgttacc tcctttccaa gctcctcgtg ataatgcaga 2748 

cttcctggag tacaaacaca ggatttgtaa ttccttactg taacggagtt tagagccagg 2808 

gctgatgctt tggtgtggcc agcactctga aactgagaaa tgttcagaat gtacggaaag 2868 

atgatcagct attttcaaca taactgaagg catatgctgg cccataaaca ccctgtaggt 2928 

tcttgatatt tataataaaa ttggtgtttt gt 2960 



<210> 48 

<211> 808 

<212> PRT 

<213> Homo sapiens 

<400> 48 

Met Ala Glu Leu Leu Ala Ser Ala Gly Ser Ala Cys Ser Trp Asp Phe 
15 10 15 

Pro Arg Ala Pro Pro Ser Phe Pro Pro Pro Ala Ala Ser Arg Gly Gly 
20 25 30 

Leu Gly Gly Thr Arg Ser Phe Arg Pro His Arg Gly Ala Glu Ser Pro 
35 40 45 

Arg Pro Gly Arg Asp Arg Asp Gly Val Arg Val Pro Met Ala Ser Ser 
50 55 60 

Arg Cys Pro Ala Pro Arg Gly Cys Arg Cys Leu Pro Gly Ala Ser Leu 
65 70 75 80 

Ala Trp Leu Gly Thr Val Leu Leu Leu Leu Ala Asp Trp Val Leu Leu 
85 90 95 



Arg Thr Ala Leu Pro Arg He Phe Ser Leu Leu Val Pro Thr Ala Leu 
100 105 110 
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Pro Leu Leu Arg Val Trp Ala Val Gly Leu Ser Arg Trp Ala Val Leu 
115 120 125 

Trp Leu Gly Ala Cys Gly Val Leu Arg Ala Thr Val Gly Ser Lys Ser 
130 135 140 

Glu Asn Ala Gly Ala Gin Gly Trp Leu Ala Ala Leu Lys Pro Leu Ala 
145 150 155 160 

Ala Ala Leu Gly Leu Ala Leu Pro Gly Leu Ala Leu Phe Arg Glu Leu 
165 170 175 

He Ser Trp Gly Ala Pro Gly Ser Ala Asp Ser Thr Arg Leu Leu His 
180 185 190 

Trp Gly Ser His Pro Thr Ala Phe Val Val Ser Tyr Ala Ala Ala Leu 
195 200 205 

Pro Ala Ala Ala Leu Trp His Lys Leu Gly Ser Leu Trp Val Pro Gly 
210 215 220 

Gly Gin Gly Gly Ser Gly Asn Pro Val Arg Arg Leu Leu Gly Cys Leu 
225 230 235 240 

Gly Ser Glu Thr Arg Arg Leu Ser Leu Phe Leu Val Leu Val Val Leu 
245 250 255 

Ser Ser Leu Gly Glu Met Ala He Pro Phe Phe Thr Gly Arg Leu Thr 
260 265 270 

Asp Trp He Leu Gin Asp Gly Ser Ala Asp Thr Phe Thr Arg Asn Leu 
275 280 285 

Thr Leu Met Ser He Leu Thr He Ala Ser Ala Val Leu Glu Phe Val 
290 295 300 

Gly Asp Gly He Tyr Asn Asn Thr Met Gly His Val His Ser His Leu 
305 310 315 320 



Gin Gly Glu Val Phe Gly Ala Val Leu Arg Gin Glu Thr Glu Phe Phe 
325 330 335 



Gin Gin Asn Gin Thr Gly Asn He Met Ser Arg Val Thr Glu Asp Thr 
340 345 350 
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Ser Thr Leu Ser Asp Ser Leu Ser Glu Asn Leu Ser Leu Phe Leu Trp 
355 360 365 

Tyr Leu Val Arg Gly Leu Cys Leu Leu Gly He Met Leu Trp Gly Ser 
370 375 380 

Val Ser Leu Thr Met Val Thr Leu He Thr Leu Pro Leu Leu Phe Leu 
385 390 395 400 

Leu Pro Lys Lys Val Gly Lys Trp Tyr Gin Leu Leu Glu Val Gin Val 
405 410 415 

Arg Glu Ser Leu Ala Lys Ser Ser Gin Val Ala He Glu Ala Leu Ser 
420 425 430 

Ala Met Pro Thr Val Arg Ser Phe Ala Asn Glu Glu Gly Glu Ala Gin 
435 440 445 

Lys Phe Arg Glu Lys Leu Gin Glu He Lys Thr Leu Asn Gin Lys Glu 
450 455 460 

Ala Val Ala Tyr Ala Val Asn Ser Trp Thr Thr Ser He Ser Gly Met 
465 470 475 480 

Leu Leu Lys Val Gly He Leu Tyr He Gly Gly Gin Leu Val Thr Ser 
485 490 495 

Gly Ala Val Ser Ser Gly Asn Leu Val Thr Phe Val Leu Tyr Gin Met 
500 505 510 

Gin Phe Thr Gin Ala Val Glu Val Leu Leu Ser He Tyr Pro Arg Val 
515 520 525 

Gin Lys Ala Val Gly Ser Ser Glu Lys He Phe Glu Tyr Leu Asp Arg 
530 535 540 

Thr Pro Arg Cys Pro Pro Ser Gly Leu Leu Thr Pro Leu His Leu Glu 
545 550 555 560 



Gly Leu Val Gin Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg Pro 
565 570 575 

Asp Val Leu Val Leu Gin Gly Leu Thr Phe Thr Leu Arg Pro Gly Glu 
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580 



585 



590 



Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val Ala 
595 600 605 

Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Leu Leu Leu 
610 615 620 

Asp Gly Lys Pro Leu Pro Gin Tyr Glu His Arg Tyr Leu His Arg Gin 
625 630 635 640 

Val Ala Ala Val Gly Gin Glu Pro Gin Val Phe Gly Arg Ser Leu Gin 
645 650 655 

Glu Asn He Ala Tyr Gly Leu Thr Gin Lys Pro Thr Met Glu Glu He 
660 665 670 

Thr Ala Ala Ala Val Lys Ser Gly Ala His Ser Phe He Ser Gly Leu 
675 680 685 

Pro Gin Gly Tyr Asp Thr Glu Val Asp Glu Ala Gly Ser Gin Leu Ser 
690 695 700 

Gly Gly Gin Arg Gin Ala Val Ala Leu Ala Arg Ala Leu He Arg Lys 
705 710 715 720 

Pro Cys Val Leu He Leu Asp Asp Ala Thr Ser Ala Leu Asp Ala Asn 
725 730 735 



Ser Gin Leu Gin Val Glu Gin Leu Leu Tyr Glu Ser Pro Glu Arg Tyr 
740 745 750 

Ser Arg Ser Val Leu Leu He Thr Gin His Leu Ser Leu Val Glu Gin 
755 760 765 

Ala Asp His He Leu Phe Leu Glu Gly Gly Ala He Arg Glu Gly Gly 
770 775 780 

Thr His Gin Gin Leu Met Glu Lys Lys Gly Cys Tyr Trp Ala Met Val 
785 790 795 800 



Gin Ala Pro Ala Asp Ala Pro Glu 
805 
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<210> 


49 


<211> 


3719 


<212> 


DNA 


<213> 


Homo sapiens 


<220> 




<221> 


CDS 


<222> 


(97).. (2205) 


<223> 




<400> 


349 



ggaccagagc cggtagcgag gttgggagag acggagcgga cctcagcgct gaagcagaag 60 

tccccggagc tgcggtctcc ccgccgcggc tgagcc atg egg etc cct gac ctg 114 

Met Arg Leu Pro Asp Leu 
1 5 

aga ccc tgg ace tec ctg ctg ctg gtg gac gcg get tta ctg tgg ctg 162 
Arg Pro Trp Thr Ser Leu Leu Leu Val Asp Ala Ala Leu Leu Trp Leu 
10 15 20 

ctt cag ggc cct ctg ggg act ttg ctt cct caa ggg ctg cca gga eta 210 
Leu Gin Gly Pro Leu Gly Thr Leu Leu Pro Gin Gly Leu Pro Gly Leu 
25 30 35 

tgg ctg gag ggg ace ctg egg ctg gga ggg ctg tgg ggg ctg eta aag 258 
Trp Leu Glu Gly Thr Leu Arg Leu Gly Gly Leu Trp Gly Leu Leu Lys 
40 45 50 

eta aga ggg ctg ctg gga ttt gtg ggg aca ctg ctg etc ccg etc tgt 306 
Leu Arg Gly Leu Leu Gly Phe Val Gly Thr Leu Leu Leu Pro Leu Cys 
55 60 65 70 

ctg gec acc ccc ctg act gtc tec ctg aga gee ctg gtc gcg ggg gee 354 
Leu Ala Thr Pro Leu Thr Val Ser Leu Arg Ala Leu Val Ala Gly Ala 
75 80 85 

tea cgt get ccc cca gec aga gtc get tea gee cct tgg age tgg ctg 402 
Ser Arg Ala Pro Pro Ala Arg Val Ala Ser Ala Pro Trp Ser Trp Leu 
90 95 100 



ctg gtg ggg tac ggg get gcg ggg etc age tgg tea ctg tgg get gtt 
Leu Val Gly Tyr Gly Ala Ala Gly Leu Ser Trp Ser Leu Trp Ala Val 



450 
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105 110 115 

ctg age cct cct gga gec cag gag aag gag cag gac cag gtg aac aac 498 
Leu Ser Pro Pro Gly Ala Gin Glu Lys Glu Gin Asp Gin Val Asn Asn 
120 125 130 

aaa gtc ttg atg tgg agg ctg ctg aag etc tec agg ccg gac ctg cct 546 
Lys Val Leu Met Trp Arg Leu Leu Lys Leu Ser Arg Pro Asp Leu Pro 
135 140 145 150 

etc etc gtt gec gee ttc ttc ttc ctt gtc ctt get gtt ttg ggt gag 594 
Leu Leu Val Ala Ala Phe Phe Phe Leu Val Leu Ala Val Leu Gly Glu 
155 160 165 

aca tta ate cct cac tat tct ggt cgt gtg att gac ate ctg gga ggt 642 
Thr Leu He Pro His Tyr Ser Gly Arg Val He Asp He Leu Gly Gly 
170 175 180 

gat ttt gac ccc cat gec ttt gee agt gee ate ttc ttc atg tgc etc 690 
Asp Phe Asp Pro His Ala Phe Ala Ser Ala He Phe Phe Met Cys Leu 
185 190 195 

ttc tec ttt ggc age tea ctg tct gca ggc tgc cga gga ggc tgc ttc 738 
Phe Ser Phe Gly Ser Ser Leu Ser Ala Gly Cys Arg Gly Gly Cys Phe 
200 205 210 

ace tac acc atg tct cga ate aac ttg egg ate egg gag cag ctt ttc 786 
Thr Tyr Thr Met Ser Arg He Asn Leu Arg He Arg Glu Gin Leu Phe 
215 220 225 230 

tec tec ctg ctg cgc cag gac etc ggt ttc ttc cag gag act aag aca 834 
Ser Ser Leu Leu Arg Gin Asp Leu Gly Phe Phe Gin Glu Thr Lys Thr 
235 240 245 

ggg gag ctg aac tea egg ctg age teg gat acc acc ctg atg agt aac 882 
Gly Glu Leu Asn Ser Arg Leu Ser Ser Asp Thr Thr Leu Met Ser Asn 
250 255 260 

tgg ctt cct tta aat gee aat gtg etc ttg cga age ctg gtg aaa gtg 930 
Trp Leu Pro Leu Asn Ala Asn Val Leu Leu Arg Ser Leu Val Lys Val 
265 270 275 

gtg ggg ctg tat ggc ttc atg etc age ata teg cct cga etc acc etc 978 
Val Gly Leu Tyr Gly Phe Met Leu Ser He Ser Pro Arg Leu Thr Leu 
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280 285 290 

ctt tct ctg ctg cac atg ccc ttc aca ata gca gcg gag aag gtg tac 
Leu Ser Leu Leu His Met Pro Phe Thr He Ala Ala Glu Lys Val Tyr 
295 300 305 310 

aac acc cgc cat cag gaa gtg ctt egg gag ate cag gat gca gtg gec 
Asn Thr Arg His Gin Glu Val Leu Arg Glu He Gin Asp Ala Val Ala 
315 320 325 



ggc age ctg ctt tec ttt atg ate tac cag gag age gtg ggg age tat 
Gly Ser Leu Leu Ser Phe Met He Tyr Gin Glu Ser Val Gly Ser Tyr 
410 415 420 

gtg cag acc ctg gta tac ata tat ggg gat atg etc age aac gtg gga 
Val Gin Thr Leu Val Tyr He Tyr Gly Asp Met Leu Ser Asn Val Gly 
425 430 435 

get gca gag aag gtt ttc tec tac atg gac cga cag cca aat ctg cct 
Ala Ala Glu Lys Val Phe Ser Tyr Met Asp Arg Gin Pro Asn Leu Pro 
440 445 450 

tea cct ggc acg ctt gee ccc acc act ctg cag ggg gtt gtg aaa ttc 
Ser Pro Gly Thr Leu Ala Pro Thr Thr Leu Gin Gly Val Val Lys Phe 



1026 



1074 



agg gcg ggg cag gtg gtg egg gaa gec gtt gga ggg ctg cag acc gtt 1122 
Arg Ala Gly Gin Val Val Arg Glu Ala Val Gly Gly Leu Gin Thr Val 
330 335 340 

cgc agt ttt ggg gec gag gag cat gaa gtc tgt cgc tat aaa gag gec 1170 
Arg Ser Phe Gly Ala Glu Glu His Glu Val Cys Arg Tyr Lys Glu Ala 
345 350 355 

ctt gaa caa tgt egg cag ctg tat tgg egg aga gac ctg gaa cgc gec 1218 
Leu Glu Gin Cys Arg Gin Leu Tyr Trp Arg Arg Asp Leu Glu Arg Ala 
360 365 370 

ttg tac ctg etc ata agg agg gtg ctg cac ttg ggg gtg cag atg ctg 
Leu Tyr Leu Leu He Arg Arg Val Leu His Leu Gly Val Gin Met Leu 
375 380 385 390 

atg ctg age tgt ggg ctg cag cag atg cag gat ggg gag etc acc cag 1314 
Met Leu Ser Cys Gly Leu Gin Gin Met Gin Asp Gly Glu Leu Thr Gin 
395 . 400 405 



1266 



1362 



1410 



1458 



1506 
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455 460 465 470 

caa gac gtc tec ttt gca tat ccc aat cgc cct gac agg cct gtg etc 1554 
Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg Pro Asp Arg Pro Val Leu 
475 480 485 

aag ggg ctg acg ttt ace eta cgt cct ggt gag gtg acg gcg ctg gtg 1602 
Lys Gly Leu Thr Phe Thr Leu Arg Pro Gly Glu Val Thr Ala Leu Val 
490 495 500 

gga ccc aat ggg tct ggg aag age aca gtg get gec ctg ctg cag aat 1650 
Gly Pro Asn Gly Ser Gly Lys Ser Thr Val Ala Ala Leu Leu Gin Asn 
505 510 515 

ctg tac cag ccc aca ggg gga cag gtg ctg ctg gat gaa aag ccc ate 1698 
Leu Tyr Gin Pro Thr Gly Gly Gin Val Leu Leu Asp Glu Lys Pro He 
520 525 530 

tea cag tat gaa cac tgc tac ctg cac age cag gtg gtt tea gtt ggg 1746 
Ser Gin Tyr Glu His Cys Tyr Leu His Ser Gin Val Val Ser Val Gly 
535 540 545 550 

cag gag cct gtg ctg ttc tec ggt tct gtg agg aac aac att get tat 1794 
Gin Glu Pro Val Leu Phe Ser Gly Ser Val Arg Asn Asn He Ala Tyr 
555 560 565 

ggg ctg cag age tgc gaa gat gat aag gtg atg gcg get gee cag get 1842 
Gly Leu Gin Ser Cys Glu Asp Asp Lys Val Met Ala Ala Ala Gin Ala 
570 575 580 

gee cac gca gat gac ttc ate cag gaa atg gag cat gga ata tac aca 1890 
Ala His Ala Asp Asp Phe He Gin Glu Met Glu His Gly He Tyr Thr 
585 590 595 

gat gta ggg gag aag gga age cag ctg get gcg gga cag aaa caa cgt 1938 
Asp Val Gly Glu Lys Gly Ser Gin Leu Ala Ala Gly Gin Lys Gin Arg 
600 605 610 

ctg gee att gec egg gee ctt gta cga gac ccg egg gtc etc ate ctg 1986 
Leu Ala He Ala Arg Ala Leu Val Arg Asp Pro Arg Val Leu He Leu 
615 620 625 630 

gat gag get act agt gee eta gat gtg cag tgc gag cag gec ctg cag 2034 
Asp Glu Ala Thr Ser Ala Leu Asp Val Gin Cys Glu Gin Ala Leu Gin 
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635 640 645 

gac tgg aat tec cgt ggg gat cgc aca gtg ctg gtg att get cac agg 2082 
Asp Trp Asn Ser Arg Gly Asp Arg Thr Val Leu Val lie Ala His Arg 
650 655 660 

ctg cag gca gtt cag cgc gec cac cag ate ctg gtg etc cag gag ggc 2130 
Leu Gin Ala Val Gin Arg Ala His Gin He Leu Val Leu Gin Glu Gly 
665 670 675 

aag ctg cag aag ctt gee cag etc cag gag gga cag gac etc tat tec 2178 
Lys Leu Gin Lys Leu Ala Gin Leu Gin Glu Gly Gin Asp Leu Tyr Ser 
680 685 690 

cgc ctg gtt cag cag egg ctg atg gac tgaggcccca gggatactgg 2225 
Arg Leu Val Gin Gin Arg Leu Met Asp 
695 700 

gccctcttct caggggegtc tccaggaccc agagctgttc ctgetttgag tttccctaga 2285 

gctgtgcggc cagatagctg ttcctgagtt gcaagcacga tggagatttg gacactgtgt 2345 

gcttttggtg gggtggagag gtggggtggg gtggggtgtg gtggggtggg aggctgtctg 2405 

tgtccaggaa acttaattcc ctggtgacta gagctttgee tggtgatgag gagtattttg 2465 

tggcataata catatatttt aaaatatttt ccttcttacg tgaactgtat acattcatat 2525 

agaaaattta gacaatataa aaaagtaeaa agaagaaaag taaaagtacc cattgtttca 2585 

cttcctggag ataaccatag ttgctatttt gctgcctgtc ccatcagtcg tttatctgtt 2645 

gtttgagata gaaattaacc aaaaatgaca taaatattca tgagattgee ttcctatatc 2705 

cttccttgtt cctaccagtg tetgetattt tgaagaagct agggtctgga gggacagaga 2765 

acagttccct gattaacagt attaatagcg acattggtaa cagctaccat ttatagagtt 2825 

ttaatgggag taggagctat gctaagtgtt tttcatgtat tatcgttttt aatcattatc 2885 

cccaacccta tgaggttggt tattatcccc attttacaga tgaggaaact gaagctcaaa 2945 

gaggctcaat gactttccca aggtggtcgt agtggtggag ttggagtttg aacacaggcc 3005 
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tgaccctaga gtccacaccc tgacccaatc aattatattg catcttgggt ccataaaccc 3065 

taatccataa tcccatcaag aaaagctctg ctgctcttag ctctaaataa ttcagaatct 3125 

attctcttct ctccagtccc gttgttatag tcttcactca tagacttaag atgatcccat 3185 

caccagagag gtttctctac cattagcttc cctcttccgg ccattcttca caaagtcatt 3245 

tttctaaatt ctgtgtcaca tacgatgatg gcatttctgg aaattccttc aggtgctctc 3305 

aagccctgct gcagagatcc ttttcagagc acacactgtt ccagcccatc tgtctcaccc 3365 

tctcctgttg tatccagctc cacgacaaac tttctgcctt ccccaacacc tttgtgcctt 3425 

tgcatatggt gttttcttgc ccattttctg ctcgactcgc ccctgatttt caagttcaag 3485 

acttaactca gggttcaggt cttccaggag gccttactta tgtcgtcagt ctggggaact 3545 

ctccatgtgc ttctatcact gtgcggttac ctctttcaca gcccttttaa agttctatct 3605 

tccctttccc accttttttg accttccact agaccatgag cacctgggcg gaaagccata 3665 

tatcttatta agctttatat ctgctacctg gccgagggct aattcatagt ggag 3719 

<210> 50 

<211> 703 

<212> PRT 

<213> Homo sapiens 

<400> 50 

Met Arg Leu Pro Asp Leu Arg Pro Trp Thr Ser Leu Leu Leu Val Asp 
15 10 15 

Ala Ala Leu Leu Trp Leu Leu Gin Gly Pro Leu Gly Thr Leu Leu Pro 
20 25 30 

Gin Gly Leu Pro Gly Leu Trp Leu Glu Gly Thr Leu Arg Leu Gly Gly 
35 40 45 



Leu Trp Gly Leu Leu Lys Leu Arg Gly Leu Leu Gly Phe Val Gly Thr 
50 55 60 
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Leu Leu Leu Pro Leu Cys Leu Ala Thr Pro Leu Thr Val Ser Leu Arg 
65 70 75 80 

Ala Leu Val Ala Gly Ala Ser Arg Ala Pro Pro Ala Arg Val Ala Ser 
85 90 95 

Ala Pro Trp Ser Trp Leu Leu Val Gly Tyr Gly Ala Ala Gly Leu Ser 
100 105 110 

Trp Ser Leu Trp Ala Val Leu Ser Pro Pro Gly Ala Gin Glu Lys Glu 
115 120 125 

Gin Asp Gin Val Asn Asn Lys Val Leu Met Trp Arg Leu Leu Lys Leu 
130 135 140 

Ser Arg Pro Asp Leu Pro Leu Leu Val Ala Ala Phe Phe Phe Leu Val 
145 150 155 160 

Leu Ala Val Leu Gly Glu Thr Leu He Pro His Tyr Ser Gly Arg Val 
165 170 175 

He Asp He Leu Gly Gly Asp Phe Asp Pro His Ala Phe Ala Ser Ala 
180 185 190 

He Phe Phe Met Cys Leu Phe Ser Phe Gly Ser Ser Leu Ser Ala Gly 
195 200 205 

Cys Arg Gly Gly Cys Phe Thr Tyr Thr Met Ser Arg He Asn Leu Arg 
210 215 220 

He Arg Glu Gin Leu Phe Ser Ser Leu Leu Arg Gin Asp Leu Gly Phe 
225 230 235 240 

Phe Gin Glu Thr Lys Thr Gly Glu Leu Asn Ser Arg Leu Ser Ser Asp 
245 250 255 

Thr Thr Leu Met Ser Asn Trp Leu Pro Leu Asn Ala Asn Val Leu Leu 
260 265 270 



Arg Ser Leu Val Lys Val Val Gly Leu Tyr Gly Phe Met Leu Ser He 
275 280 285 



Ser Pro Arg Leu Thr Leu Leu Ser Leu Leu His Met Pro Phe Thr He 
290 295 300 
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Ala Ala Glu Lys Val Tyr Asn Thr Arg His Gin Glu Val Leu Arg Glu 
305 310 315 320 

He Gin Asp Ala Val Ala Arg Ala Gly Gin Val Val Arg Glu Ala Val 
325 330 335 

Gly Gly Leu Gin Thr Val Arg Ser Phe Gly Ala Glu Glu His Glu Val 
340 345 350 

Cys Arg Tyr Lys Glu Ala Leu Glu Gin Cys Arg Gin Leu Tyr Trp Arg 
355 360 365 

Arg Asp Leu Glu Arg Ala Leu Tyr Leu Leu He Arg Arg Val Leu His 
370 375 380 

Leu Gly Val Gin Met Leu Met Leu Ser Cys Gly Leu Gin Gin Met Gin 
385 390 395 400 

Asp Gly Glu Leu Thr Gin Gly Ser Leu Leu Ser Phe Met He Tyr Gin 
405 410 415 

Glu Ser Val Gly Ser Tyr Val Gin Thr Leu Val Tyr He Tyr Gly Asp 
420 425 430 

Met Leu Ser Asn Val Gly Ala Ala Glu Lys Val Phe Ser Tyr Met Asp 
435 440 445 

Arg Gin Pro Asn Leu Pro Ser Pro Gly Thr Leu Ala Pro Thr Thr Leu 
450 455 460 

Gin Gly Val Val Lys Phe Gin Asp Val Ser Phe Ala Tyr Pro Asn Arg 
465 470 475 480 

Pro Asp Arg Pro Val Leu Lys Gly Leu Thr Phe Thr Leu Arg Pro Gly 
485 490 495 

Glu Val Thr Ala Leu Val Gly Pro Asn Gly Ser Gly Lys Ser Thr Val 
500 505 510 



Ala Ala Leu Leu Gin Asn Leu Tyr Gin Pro Thr Gly Gly Gin Val Leu 
515 520 525 



Leu Asp Glu Lys Pro He Ser Gin Tyr Glu His Cys Tyr Leu His Ser 
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530 535 540 

Gin Val Val Ser Val Gly Gin Glu Pro Val Leu Phe Ser Gly Ser Val 
545 550 555 560 

Arg Asn Asn lie Ala Tyr Gly Leu Gin Ser Cys Glu Asp Asp Lys Val 
565 570 575 

Met Ala Ala Ala Gin Ala Ala His Ala Asp Asp Phe He Gin Glu Met 
580 585 590 

Glu His Gly He Tyr Thr Asp Val Gly Glu Lys Gly Ser Gin Leu Ala 
595 600 605 

Ala Gly Gin Lys Gin Arg Leu Ala He Ala Arg Ala Leu Val Arg Asp 
610 615 620 

Pro Arg Val Leu He Leu Asp Glu Ala Thr Ser Ala Leu Asp Val Gin 
625 630 635 640 

Cys Glu Gin Ala Leu Gin Asp Trp Asn Ser Arg Gly Asp Arg Thr Val 
645 650 655 

Leu Val He Ala His Arg Leu Gin Ala Val Gin Arg Ala His Gin He 
660 665 670 

Leu Val Leu Gin Glu Gly Lys Leu Gin Lys Leu Ala Gin Leu Gin Glu 
675 680 685 

Gly Gin Asp Leu Tyr Ser Arg Leu Val Gin Gin Arg Leu Met Asp 
690 695 700 



<210> 51 

<211> 264 

<212> DNA 

<213> human herpesvirus 1 
<220> 

<221> CDS 

<222> (1) . . (264) 
<223> 

<400> 51 
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atg teg tgg gec ctg gaa atg gcg gac acc ttc ctg gac acc atg egg 48 
Met Ser Trp Ala Leu Glu Met Ala Asp Thr Phe Leu Asp Thr Met Arg 
1 5 10 15 

gtt ggg ccc agg acg tac gec gac gta cgc gat gag ate aat aaa agg 96 
Val Gly Pro Arg Thr Tyr Ala Asp Val Arg Asp Glu He Asn Lys Arg 
20 25 30 

ggg cgt gag gac egg gag gcg gee aga acc gec gtg cac gac ccg gag 144 
Gly Arg Glu Asp Arg Glu Ala Ala Arg Thr Ala Val His Asp Pro Glu 
35 40 45 

cgt ccc ctg ctg cgc tct ccc ggg ctg ctg ccc gaa ate gec ccc aac 192 
Arg Pro Leu Leu Arg Ser Pro Gly Leu Leu Pro Glu He Ala Pro Asn 
50 55 60 

gca tec ttg ggt gtg gca cat cga aga acc ggc ggg acc gtg acc gac 240 
Ala Ser Leu Gly Val Ala His Arg Arg Thr Gly Gly Thr Val Thr Asp 
65 70 75 80 

agt ccc cgt aat ccg gta acc cgt 264 
Ser Pro Arg Asn Pro Val Thr Arg 
85 



<210> 52 
<211> 88 
<212> PRT 

<213> human herpesvirus 1 
<400> 52 

Met Ser Trp Ala Leu Glu Met Ala Asp Thr Phe Leu Asp Thr Met Arg 
15 10 15 

Val Gly Pro Arg Thr Tyr Ala Asp Val Arg Asp Glu He Asn Lys Arg 
20 25 30 

Gly Arg Glu Asp Arg Glu Ala Ala Arg Thr Ala Val His Asp Pro Glu 
35 40 45 



Arg Pro Leu Leu Arg Ser Pro Gly Leu Leu Pro Glu He Ala Pro Asn 
50 55 60 
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Ala Ser Leu Gly Val Ala His Arg Arg Thr Gly Gly Thr Val Thr Asp 
65 70 75 80 

Ser Pro Arg Asn Pro Val Thr Arg 
85 



<210> 53 

<211> 549 

<212> DNA 

<213> Human cytomegalovirus 
<220> 

<221> CDS 

<222> (1)..(549) 

<223> 



<400> 53 

atg gat etc ttg att cgt etc ggt ttt ctg ttg atg tgt gcg ttg ccg 48 
Met Asp Leu Leu lie Arg Leu Gly Phe Leu Leu Met Cys Ala Leu Pro 
15 10 15 

acc ccc ggt gag egg tct teg cgt gac ccg aaa ace ctt etc tct ctg 96 
Thr Pro Gly Glu Arg Ser Ser Arg Asp Pro Lys Thr Leu Leu Ser Leu 
20 25 30 

tct ccg cga caa caa get tgt gtt ccg aga acg aag teg cac aga ccc 144 
Ser Pro Arg Gin Gin Ala Cys Val Pro Arg Thr Lys Ser His Arg Pro 
35 40 45 

gtt tgt tac aac gat aca ggg gac tgc aca gat gca gat gat age tgg 192 
Val Cys Tyr Asn Asp Thr Gly Asp Cys Thr Asp Ala Asp Asp Ser Trp 
50 55 60 

aaa cag ctg ggt gag gac ttt gcg cac caa tgc ttg cag gcg gcg aaa 240 
Lys Gin Leu Gly Glu Asp Phe Ala His Gin Cys Leu Gin Ala Ala Lys 
65 70 75 80 

aag agg cct aaa acg cac aaa tec cgt ccg aac gat agg aac ctt gag 288 
Lys Arg Pro Lys Thr His Lys Ser Arg Pro Asn Asp Arg Asn Leu Glu 
85 90 95 



ggt agg ctg acc tgt caa cga gtc cgt egg eta ctg ccc tgt gat ttg 336 
Gly Arg Leu Thr Cys Gin Arg Val Arg Arg Leu Leu Pro Cys Asp Leu 
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100 105 110 

gat att cat cct age cac egg ttg tta acg ctt atg aat aac tgc gtc 384 
Asp lie His Pro Ser His Arg Leu Leu Thr Leu Met Asn Asn Cys Val 
115 120 125 

tgt gac ggg gec gtt tgg aac gcg ttt cgc ttg ata gaa cga cac gga 432 
Cys Asp Gly Ala Val Trp Asn Ala Phe Arg Leu He Glu Arg His Gly 
130 135 140 

ttc ttc get gtg act ttg tat tta tgt tgc ggg att act ctg ctg gtt 480 
Phe Phe Ala Val Thr Leu Tyr Leu Cys Cys Gly He Thr Leu Leu Val 
145 150 155 160 

gtt att eta gca ttg ctg tgc age ata aca tac gaa teg act gga cgt 528 
Val He Leu Ala Leu Leu Cys Ser He Thr Tyr Glu Ser Thr Gly Arg 
165 170 175 

ggg att cga cgt tgt ggc tec 549 
Gly He Arg Arg Cys Gly Ser 
180 



<210> 54 
<211> 183 
<212> PRT 

<213> Human cytomegalovirus 
<400> 54 

Met Asp Leu Leu He Arg Leu Gly Phe Leu Leu Met Cys Ala Leu Pro 
15 10 15 

Thr Pro Gly Glu Arg Ser Ser Arg Asp Pro Lys Thr Leu Leu Ser Leu 
20 25 30 

Ser Pro Arg Gin Gin Ala Cys Val Pro Arg Thr Lys Ser His Arg Pro 
35 40 45 

Val Cys Tyr Asn Asp Thr Gly Asp Cys Thr Asp Ala Asp Asp Ser Trp 
50 55 60 



Lys Gin Leu Gly Glu Asp Phe Ala His Gin Cys Leu Gin Ala Ala Lys 
65 70 75 80 
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Lys Arg Pro Lys Thr His Lys Ser Arg Pro Asn Asp Arg Asn Leu Glu 
85 90 95 

Gly Arg Leu Thr Cys Gin Arg Val Arg Arg Leu Leu Pro Cys Asp Leu 
100 105 110 

Asp He His Pro Ser His Arg Leu Leu Thr Leu Met Asn Asn Cys Val 
115 120 125 

Cys Asp Gly Ala Val Trp Asn Ala Phe Arg Leu He Glu Arg His Gly 
130 135 140 

Phe Phe Ala Val Thr Leu Tyr Leu Cys Cys Gly He Thr Leu Leu Val 
145 150 155 160 

Val He Leu Ala Leu Leu Cys Ser He Thr Tyr Glu Ser Thr Gly Arg 
165 170 175 



Gly He Arg Arg Cys Gly Ser 
180 
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